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ACTION :  Request  for  data,  information, 
and  views. 

SUMMARY:  The  Commissioner  of  Food 
and  Drugs  issues  this  notice  in  response 
to  the  growing  interest  in  the  use  of  ani¬ 
mal  waste  as  animal  feed,  and  in  ac¬ 
cordance  with  the  Food  and  Drug  Ad¬ 
ministration's  authority  with  respect  to 
the  safety  of  animal  feed  ingredients.  In 
this  notice,  the  Commissioner  discusses 
the  nature  and  extent  of  the  practice,  the 
economic  and  environmental  implica¬ 
tions,  the  human  and  animal  health  con¬ 
cerns,  and  various  waste  processing 
methods.  Specifically,  he  ( 1  >  identifies 
issues  requiring  resolution  with  respect 
to  the  feeding  of  animal  waste  and  in¬ 
vites  identification  of  additional  issues 
that  should  be  considered,  <2)  invites 
submission  of  information  and  data  from 
research  that  has  already  been  con¬ 
ducted  and  solicits  comments  on  addi¬ 
tional  research  needs  suggested  by  the 
agency,  and  <  3  >  solicits  suggestions  as  to 
regulatory  controls  that  might  be 
adopted. 

DATE :  Submi.ssions  must  be  received  on 
or  before  June  26.  1978. 

FOR  FURTHER  INFORMATION  CON¬ 
TACT: 

Veterinary  Drugs:  Jack  Taylor,  Bureau 
of  Veterinary  Medicine  <HFV-100», 
Food  and  Drug  Administration,  De¬ 
partment  of  Health,  Education,  and 
Welfare,  5600  Fishers  Lane,  Rockville. 
Md.  20857,  301-443-5247. 

Foods:  William  Horwitz,  Bureau  of 
Foods  ( HFF-101  > ,  Food  and  Drug  Ad¬ 
ministration.  Department  of  Health, 
Education,  and  Welfare,  200  C  Street 
SW.,  Washington.  D  C.  20204,  202-245- 
1301. 

SUPPLEMENTARY  INFORMATION: 

I.  Introduction 

This  notice  is  issued  to  elicit  the  early 
involvement  of  interested  citizens  in  the 
development  and  revision  of  regulations 
governing  the  recycling  of  animal  waste, 
waste  which  is  processed  and  fed  to  food- 
producing  animals. 

There  is  an  increased  interest  in  proc¬ 
essing  animal  waste  and  feeding  the  re¬ 
sulting  product  to  food-producing  ani¬ 
mals.  The  processed  material  is  a  source 
of  protein  and  other  nutrients;  it  there¬ 
fore  has  economic  value  to  the  livestock 
producer.  Since  nutrients  provided  in  ani¬ 
mal  waste  may  be  less  costly  than  those 
from  conventional  sources,  the  feeding  of 
animal  waste  may  ultimately  provide 
economic  benefits  to  the  consumer.  In 
addition  to  contributing  to  the  nation’s 


protein  supply,  recycling  of  animal  waste 
may  reduce  water  and  air  pollution  which 
originates  in  livestock  and  poultry  facil¬ 
ities.  On  the  other  hand,  since  animal 
waste  could  contain  disease-producing 
organisms  and  parasites,  residues  of 
drugs  and  drug  metabolites,  and  toxic 
elements  and  other  contaminants  of 
natural  and  industrial  origin,  the  feeding 
of  animal  waste  could  present  hazards  to 
animal  and  human  health  unless  such 
contaminants  (if  present  at  unsafe 
levels*  are  eliminated  or  reduced  to  ac¬ 
ceptable  levels. 

In  a  policy  statement  (now  codified 
at  21  CFR  500.40)  published  in  the  Fed¬ 
eral  Register  of  September  3,  1967  (32 
FR  12714*,  FDA  announced  that  it  did 
not  sanction  the  feeding  of  poultry  litter 
to  animals.  The  agency  has  since  in¬ 
formally  extended  the  scope  of  its  state¬ 
ment  to  include  wastes  from  other  spe¬ 
cies,  although  it  has  restricted  enforce¬ 
ment  of  the  announced  policy  in  other 
ways,  as  discussed  below.  In  response  to 
inquiries  and  to  indications  of  increased 
use,  the  Commissioner  has  requested  a  re- 
evaluation  of  the  agency’s  present  pos¬ 
ture,  to  determine  what  changes,  if  any, 
are  justified.  He  has  concluded,  however, 
that  the  data  available  at  the  present 
time  are  inadequate  to  provide  a  full 
a.ssessment  of  the  risks  involved  in  the 
feeding  of  animal  waste.  Also,  insufficient 
information  is  available  about  ways  to 
minimize  these  risks  by  processing  or  by 
other  measures  designecl  to  control  the 
occurrence  of  harmful  substances  that 
could  appear  in  the  wastes.  Further,  the 
ComniLssioner  may  not  have  available  to 
him  all  of  the  data  (with  respect  to 
safety)  that  would  be  needed  to  provide 
a  basis  for  the  adoption  of  practical  regu¬ 
latory  controls  on  the  recycling  of  ani¬ 
mal  waste,  since  the  amount  of  data 
needed  would  vary  with  the  nature  and 
stringency  of  the  controls.  For  example, 
le.ss  safety  data  might  be  needed  if  the 
feeding  of  animal  waste  is  restricted  as 
to  species  (i.e.,  there  might  be  more  con¬ 
cern  about  feeding  waste  to  dairy  cows 
that  are  in  production  compared  with 
feeding  waste  to  meat  animals)  or  by 
establishment  of  withdrawal  periods 
(periods  of  time  immediately  before 
slaughter  during  which  the  waste  prod¬ 
uct  cannot  be  fed) . 

For  these  reasons,  the  Commissioner 
has  concluded  that  no  change  in  the 
agency’s  policy  is  appropriate  at  this 
time.  However,  the  Commissioner  has  al¬ 
so  concluded  that  the  agency  should  so¬ 
licit  data  and  comments  from  the  public 
with  respect  to  several  central  issues. 
Following  evaluation  of  the  comments 
and  data,  the  Commissioner  will  deter¬ 
mine  whether  any  changes  in  current 
agency  policy  are  indicated  and,  if  so, 
what  the  changes  should  be.  Any  pro¬ 
posed  changes  will  be  announced  in  the 
Federal  Register,  and  the  public  will 
again  be  invited  to  comment. 

The  specific  purposes  of  this  notice, 
therefore,  are  to  (1)  identify  issues  re¬ 
quiring  resolution  with  respect  to  the 
feeding  of  animal  waste,  and  invite  sug¬ 
gestions  as  to  additional  issues  that 
should  be  considered;  (2)  invite  submis¬ 


sion  of  information  and  data  from  re¬ 
search  that  has  already  been  conducted, 
and  solicit  comments  on  additional  re¬ 
search  needs  suggested  by  the  agency; 
and  (3)  solicit  suggestions  as  to  regula¬ 
tory  controls  that  might  be  adopted. 

Past  Actions  by  Federal  Agencies 

In  1965,  as  a  result  of  interest  in  the 
expanded  use  of  poultry  waste  as  animal 
feed,  the  United  States  Department  of 
Ariculture  (USDA)  formed  a  committee 
composed  of  USDA  representatives  and 
an  advisor  from  FDA  to  determine 
whether  sufficient  information  was  avail¬ 
able  to  assure  that  animal  wastes  used  as 
animal  feed  ingredients  were  safe  and 
nutritious.  Deliberations  of  that  commit¬ 
tee  resulted  in  the  issuance  of  the  follow¬ 
ing  policy  statement  by  USDA  in  1965: 

The  feeding  of  poultry  litter  to  livestock 
constitutes  a  potential  public  health  hazard, 
and  it  is  recommended  that  the  practice  not 
be  followed  until  such  time  as  research  pro¬ 
vides  a  method  of  rendering  poultry  litter  as 
a  safe  feed  ingredient. 

During  the  subsequent  2  years,  FDA 
received  field  reports  that  poultry  litter 
was  being  used  for  livestock  feed.  The 
field  reports,  coupled  with  the  concerns 
expressed  by  USDA,  prompted  FDA’s 
publication  in  1967  of  a  statement  of 
policy  and  interpretation  concerning  the 
use  of  poultry  litter  as  animal  feed.  That 
statement  (codified  at  21  CFR  500.40) 
pointed  out  the  difficulty  of  determining 
the  nature  and  levels  of  residues  of  anti¬ 
biotic  drugs  and  their  metabolites  in  the 
tissues  and  byproducts  of  animals  fed 
poultry  litter.  It  also  stated  that  disease 
organisms  may  be  transferred  from 
poultry  to  other  animals,  and  eventually 
to  man,  through  the  use  of  poultry  lit¬ 
ter  as  animal  feed.  The  statement  con¬ 
cludes: 

Therefore,  the  Food  and  Drug  Administra¬ 
tion  has  not  sanctioned  and  does  not  sanc¬ 
tion  the  use  of  poultry  litter  as  a  feed  or  as  a 
component  of  feed  for  animals.  Poultry  Ut¬ 
ter  subject  to  the  jurisdiction  of  the  Federal 
Food,  Drug,  and  Cosmetic  Act  and  offered  for 
use  as  animal  feed  may  be  considered  as 
adulterated  within  the  meaning  of  section 
402(a)  (1),  (2)(C),  and/or  (3)  of  the  act. 

Although  the  statement  refers  only  to 
the  use  of  poultry  litter  as  animal  feed, 
FDA  has  subsequently  taken  the  position 
informally  that  the  statement  applies  to 
all  forms  of  animal  excreta.  However, 
the  agency  has  also  informally  adopted 
the  position  that  regulatory  action  will 
not  be  taken  unless  animal  waste  in¬ 
tended  for  use  as  animal  feed  were  found 
to  be  adulterated  under  section  402  of  the 
Federal  Food.  Drug,  and  Cosmetic  Act 
(21  U.S.C.  342) ,  and  unless  a  violation  of 
section  301  of  the  act  (21  U.S.C.  331) 
had  occurred.  A  food  is  adulterated  if, 
for  example,  it  bears  or  contains  any 
poisonous  or  deleterious  subst^ce  which 
may  render  it  injurious  to  health  (sec¬ 
tion  402(a)  (1)  of  the  act) ;  or  if  it  is,  or 
bears  or  contains  any  food  additive 
which  is  unsafe  within  the  meaning  of 
section  409  (section  402(a)  (2)  (C)  of  the 
act) .  Among  the  acts  prohibited  by  sec¬ 
tion  301  is  the  introduction  or  delivery 
for  introduction  into  interstate  com¬ 
merce  of  adulterated  food.  Since  very 
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little  animal  waste  intended  for  use  in 
animal  feed  moves  in  interstate  com¬ 
merce,  tile  effect  of  PDA’s  announced 
policy  has  been  to  leave  regulatoi’y  ac¬ 
tion  in  this  area  to  the  states. 

In  1972,  USDA  formed  a  task  force 
composed  of  scientists  from  USDA,  FDA, 
and  the  Environmental  Protection 
Agency  (EPA),  charging  it  with  the  re¬ 
sponsibility  of  updating  USDA’s  1965 
policy  position  in  view  of  technological 
advances  which  had  occurred  in  the  proc¬ 
essing  of  animal  waste,  and  in  light  of 
research  hnc^ngs  as  to  the  nutritional 
value  of  animal  waste.  The  task  force 
found  that  the  feeding  of  animal  wastes 
has  potential  for  (1)  recovery  of  nutri¬ 
ents,  (2)  reduction  of  costs  of  animal- 
derived  foods,  and  (3)  amelioration  of 
environmental  problems.  The  task  force 
recommended  that  more  research  be  de¬ 
voted  to  the  development  of  processes 
by  which  certain  animal  wastes  could 
be  rendered  safe  and  improved  in  qual¬ 
ity  for  feeding  purposes.  Finally,  the  task 
force  recommended  that  priority  atten¬ 
tion  be  given  to  health-related  research 
to  ensure  that  no  animal  or  human 
health  hazard  will  be  created  by  such 
use,  and  that  processing  systems  be  em¬ 
phasized  which  provide  clear  economic 
and  nutritional  benefits. 

Because  of  the  existence  of  the  state¬ 
ment  that  appears  at  21  CFR  500.40  and 
because  of  the  growing  interest  in  the 
subject,  the  Commissioner,  in  1974,  di¬ 
rected  the  scientific  personnel  of  the 
Bureau  of  Veterinary  Medicine  and  the 
Bureau  of  Foods  to  review  the  various 
questions  concerned  with  the  feeding  of 
animal  waste  and  to  determine  whether 
recent  scientific  data  and  technological 
advances  reported  in  the  scientific  liter¬ 
ature  supported  a  sanction  by  FDA  of  the 
feeding  of  recycled  animal  waste.  FDA’s 
review  has  involved  a  considerable  ex¬ 
penditure  of  agency  resources.  It  has 
identified  a  number  of  issues  and  has 
resulted  in  the  compilation  of  a  sub¬ 
stantial  volume  of  information.  However, 
the  review  has  also  revealed  a  niunber  of 
deficiencies  in  the  information  needed 
to  provide  the  required  assurances  of 
safety.  Furthermore,  additional  informa¬ 
tion  may  be  needed  before  the  agency 
can  adopt  a  regulatory  control  program 
which  will  allow  restricted  feeding  of 
animal  waste.  Therefore,  the  Commis¬ 
sioner  determined  that  this  notice  should 
be  published,  and  that  in  the  meantime 
the  agency’s  present  policy,  as  described 
above,  should  remain  in  effect. 

II.  The  Use  and  Regulation  of  Animal 
Waste  as  Feed 

A.  HISTORICAL  DEVELOPMENT  OF  ANIMAL 
WASTE  FEEDING 

Research  in  the  use  of  animal  waste  as 
feed  for  animals  began  in  the  1940’s. 
Some  of  the  first  recorded  research 
studies  utilized  poultry  litter  as  a  part  of 
the  ruminant  diet  (Ref.  I)  and  dried  cow 
manure  in  the  diet  of  chicks  (Ref.  68). 
Since  that  time  feeding  studies  using 
animal  waste  as  a  part  of  the  diet  of  live¬ 
stock  have  been  conducted  at  most  of  the 
agricultural  experiment  stations  in  the 


United  States.  The  USDA  and  the  EPA 
have  both  conducted  feeding  studies  and 
have  supported  research  through  grants. 
Similar  studies  have  been  conducted  in 
several  foreign  countries,  and  England 
has  recently  adopted  a  regulation  which 
provides  for  the  use  of  animal  waste  as  a 
feed  ingredient  (Ref.  2). 

The  research  to  date  has  demon¬ 
strated  that  animal  waste  contains  nu¬ 
trients  that  can  be  used  either  by  the 
species  that  produces  the  waste,  or  by 
other  species.  Due  to  high  fiber  content, 
however,  both  ruminant  and  poultry 
wastes  are  best  utilized  by  ruminants 
(e.g.,  cattle  and  sheep).  Poultry  waste 
also  contains  uric  acid,  which  can  be 
readily  used  by  ruminants,  but  not  by 
nonruminants,  as  a  source  of  nitrogen 
for  synthesis  of  protein. 

Animal  waste  is  typically  low  in  energy 
content  and  as  a  result  its  use  is  limited 
to  small  amounts  (25  percent  or  less)  in 
high  energy  finishing  or  fattening  diets 
for  ruminants.  However,  grower  or  con¬ 
ditioner  diets  for  ruminants  may  contain 
larger  quantities  of  waste. 

Because  poultry  waste  contains  from 
30  to  35  percent  crude  protein  equivalent 
(nitrogenX6.25) ,  it  may  present  an  at¬ 
tractive  alternative  to  conventional  pro¬ 
tein  supplements,  e.g.,  soybean  meal,  es¬ 
pecially  when  prices  of  the  traditional 
protein  sources  are  high.  Ruminant 
wastes  are  lower  in  protein,  but  can  be 
utilized  as  a  source  of  fiber  in  the  rumi¬ 
nant  diet.  Research  has  shown  that  poul¬ 
try  can  utilize  their  own  processed  waste 
as  a  portion  of  the  diet  (Ref.  3).  How¬ 
ever,  the  high  fiber  and  low  energy  con¬ 
tent  of  ruminant  wastes  make  these 
wastes  unlikely  candidates  for  inclusion 
in  poultry  diets,  since  poultry  normally 
are  fed  high  energy  diets.  To  date,  swine 
wastes  (aerobically  processed)  have  been 
fed  primarily  to  swine.  Oxidation  ditch- 
mixed  liquor  (aerobically  processed 
liquid  taken  from  the  surface  of  ditches 
into  which  swine  wastes  have  been  di¬ 
rected)  has  been  uitilized  as  a  source  of 
both  water  and  nutrients  for  finishing 
swine,  and  finishing  swine  wastes  have 
been  re-fed  to  breeding  swine.  However, 
only  a  limited  number  of  studies  have 
been  conducted  utilizing  processed  swine 
wastes  as  feed  ingredients  for  swine  or 
other  animal  species. 

Although  data  are  not  available,  it  is 
known  that  the  extent  of  feeding  of  ani¬ 
mal  wastes  has  increased  in  recent  years. 
It  is  also  common  knowledge  that  the 
“recycling”  of  animal  wastes  has  been 
occurring  naturally  for  many  years  (e.g., 
swine  foliowing  cattle  in  search  of  grain 
kernels  that  had  not  been  metabolized, 
chickens  in  barnyards,  etc.) . 

B.  PROCESSING  METHODS  USED 

Several  processes  have  been  used  to 
treat  animal  wastes  so  that  they  may  be 
better  suited  for  feeding  livestock.  It  is 
apparent  that  animal  wastes  intended 
for  feeding  are  currently  being  processed 
by  both  man-made  and  natural  processes. 

Animal  wastes  are  ordinarily  processed 
before  use  or  storage  for  a  number  of 
reasons.  Wastes  are  produced  continu¬ 
ously  in  livestock  and  poultry  operations. 


and  are,  therefore,  subject  to  deteriora¬ 
tion  unless  processed  before  storage.  If 
the  wastes  are  not  processed  artificially 
before  they  are  stored,  natural  processing 
will  occur,  e.g.,  air -drying  or  anaerobic 
decomposition.  A  second  reason  is  that 
most  wastes  must  be  processed  to  be  ac¬ 
ceptable  to  the  consuming  species  (Ref. 

4) .  A  third  and  related  reason  is  that  un¬ 
less  they  are  ensiled,  the  wastes  must  be 
dehydrated  before  being  mixed  with  dry 
feed,  to  avoid  the  deleterious  effects  of 
high  moisture  on  their  components  of  the 
diet.  Finally,  most  farmers  will  insist  on 
processing  before  feeding,  simply  as  a 
means  of  disease  control.  Strict  santita- 
tion  controls  are  utilized  in  most  com¬ 
mercial  hvestock  and  poultry  operations; 
few  managers  would  risk  possible  in¬ 
troduction  of  disease  into  a  feeding 
operation. 

The  processes  that  have  been  used  to 
treat  animal  waste  range  from  simple 
techniques  such  as  air-diying  (animal 
waste  is  roughly  50  to  70  percent  water) 
to  sophisticated  mechanical  systems. 
Various  animal  waste  treatment  proce¬ 
dures,  which  have  been  tested  or  are  in 
use  at  the  present  time  on  farms  as  prac¬ 
tical  process  methods,  are  as  follows;  (1) 
Dehydration  (air  and  heat) ,  (2)  ensiling 
(alone  or  with  other  feedstuffs),  (3) 
composting,  (4)  physical  fractionation, 
(5)  fermentation,  (6)  heat  treatment, 
and  (7)  formaldehyde  treatment.  Other 
processes,  such  as  radiation  pasteuriza¬ 
tion  and  thermoradiation,  have  been 
proposed.  The  Commissioner  cautions, 
however,  that  radiation  of  animal  feed 
ingredients  would  be  subject  to  separate 
regulation  by  FDA. 

Day  (Ref.  5)  reviewed  several  process¬ 
ing  methods  used  to  produce  dried  poul¬ 
try  waste,  wastelage  and  oxidation  ditch- 
mixed  liquor.  Dried  poultry  waste  from 
caged  layers  is  i^oduced  by  drying  the 
raw  product  at  varying  temperatures  for 
varying  time  periods.  Processing  at  high 
temperatures  for  short  periods  is  pre¬ 
ferred  for  practical  reasons,  and  results 
in  a  granulated  product  with  about  10  to 
15  percent  moisture.  Wastelage  is  pro¬ 
duced  by  mixing  fresh  cattle  manure 
with  hay  or  other  common  feed  ingredi¬ 
ents  containing  sufficient  carbohydrates 
to  support  an  acid  microbial  fermenta¬ 
tion,  and  ensiling  the  mixture.  Oxidation 
ditch-mixed  liquor  is  a  nutrient-rich 
drinking  water  obtained  from  aerobically 
treated  liquid  wastes.  Manure  from  a 
confinement  building  is  collected  in  an 
oxidation  ditch.  The  aerobic  action  of 
the  oxidation  ditch  (an  odorless  process) 
converts  organic  matter  to  single-cell 
protein.  Feeding  tests  have  shown  that 
the  crude  protein  content  of  the  diet  can 
be  reduced  by  2.5  percent  when  the  oxi¬ 
dation  ditch-mixed  liquor  is  used  as  the 
sole  source  of  drinking  water  (Ref.  6). 

Three  commercial  methods  of  process¬ 
ing  cattle  wastes  for  re-feeding,  the 
Cereco,  Corral,  and  Grazon  systems, 
were  described  by  Day  (Ref.  5).  The 
Cereco  and  Corral  systems  Involve  com¬ 
plex.  expensive  equipment  that  limits 
their  use  to  large  feeding  operations.  The 
Grazon  system  can  be  used  for  both  small 
and  large  operations.  In  all  three  meth¬ 
ods,  manure  is  collected  frequently  and 
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processed  before  major  losses  of  nutri¬ 
ents  can  occur. 

In  the  Cereco  system,  manure  is  col¬ 
lected  from  the  feedlot  every  4  to  10  days 
by  a  self-loading  truck  that  skims  fresh 
manure  from  the  pens.  The  manure  is 
then  ground  and  unloaded  into  slurry 
pits.  After  24  hours  in  the  pits,  the  slurry 
is  pumned  into  a  liouid -solid  separator 
and  is  then  pressed.  The  resulting  solid 
product  is  ensiled.  The  liquid  portion 
from  the  press  is  fermented  to  encourage 
the  production  of  single-cell  protein;  it 
is  then  dried,  pasteurized,  blended  with 
other  feed  ingredients,  and  pelleted.  The 
pellets  are  suitable  as  cattle,  poultry,  or 
fish  feed. 

In  the  Corral  system,  fresh  urine  and 
manure  are  collected  daily  by  a  scraper 
which  operates  underneath  slotted  floors 
in  confinement  buildings.  The  wastes  are 
agitated  in  a  holding  pit.  and  then 
pumped  into  a  mechanical  unit  that 
separates  the  large  solids  from  the  liquid. 
The  liquid  fraction  goes  to  a  holding 
pond  for  storage  until  it  is  applied  to 
crops  for  fertilizer  by  flood  irrigation  or 
by  a  sprinkler  system.  Solids  from  the 
press  are  moved  from  the  separation  unit 
to  be  composted,  ensiled,  or  treated  by  a 
pathocide  process  before  re-feeding. 

In  the  Grazon  svstem,  cattle  manure 
is  frequently  collected:  a  formaldehyde 
solution  is  added  and  then  mixed  in  a 
truck  or  wagon  to  obtain  “formulage.” 
The  treatment  is  designed  to  improve  the 
acceptability  of  the  manure,  to  kill  the 
pathogenic  organisms,  and  to  control 
odors.  The  treated  manure  is  then  mixed 
with  other  feed  ingredients  and  fed  to 
livestock. 

C.  STATE  REGULATORY  INVOLVEMENT 

The  National  Association  of  State  De¬ 
partments  of  Agriculture  (NASDA) 
adopted  the  following  resolution  in  1976: 

Food  remains  an  Important  concern  to 
consumers.  It  is  imperative  that  every  effort 
be  made  to  reduce  the  cost  of  production. 
The  ii.se  of  animal  waste  properly  recycled 
and  blended  into  livestock  and  poultry 
rations  can  extend  our  present  supply  of 
grain  for  feeding  purpKJses.  Scientists  have 
estimated  that  approximately  1.7  billion  tons 
of  animal  waste  is  produced  in  the  nation 
each  year.  This  method  of  disposing  of  ani¬ 
mal  wastes  has  a  significant  environmental 
advantage. 

Resolved.  That  the  National  Association  of 
State  Departments  of  Agriculture  in  conven¬ 
tion  in  Phoenix,  Ariz..  November  18,  1976, 
continue  its  interest  in  the  recycling  of  ani¬ 
mal  wastes  and  work  through  its  Task  Force 
with  FDA  to  coordinate  any  Federal  initia¬ 
tives  in  this  area. 

Be  it  further  resolved.  That  we  recommend 
to  FDA  tha'  it  continue  its  posture  of  sci¬ 
entific  investigation  and  study  toward  the 
development  of  reasonable  and  acceptable 
regulations  and  this  include  a  joint  effort 
with  the  states,  the  Industry  and  academia. 
Policy  No.  DPD-2-A  Sub. 

NASDA  also  adopted  the  following 
resolution  a  year  earlier: 

Re.solved.  That  the  National  Association  of 
State  Departments  of  Agriculture,  in  con¬ 
vention  at  Charleston.  W.  Va..  October  9, 
1975.  recommends  that  its  member  states 
adopt  appropriate  regulations  to  recognize 
dehydrated  poultry  waste  and  poultry  litter 
as  a  commercial  feed. 


The  preamble  to  the  resolution  stated 
that  the  disposal  of  dehydrated  poultry 
waste  and  poultry  litter  has  become  an 
economic  burden  on  producers  as  well  as 
an  ever  increasing  environmental  con¬ 
cern,  and  when  adequately  processed 
such  waste  and  litter  are  potential 
sources  of  economical  nutrients. 

An  understanding  of  state  regulation 
of  livestock  and  poultry  feed  is  useful  in 
considering  state  involvement  in  the  con¬ 
trol  of  the  feeding  of  recycled  animal 
waste.  All  States  except  Nevada  have  a 
commercial  feed  law:  Nevada  has  only 
a  labeling  law  relating  to  animal  feed. 
Many  years  ago,  the  Association  of 
American  Feed  Control  Officials 
(AAFCO»  developed  a  model  state  feed 
bill  and  urged  all  States  to  adopt  it 
through  state  legislative  action.  The  As¬ 
sociation  of  American  Feed  Control  Of¬ 
ficials  also  developed  model  regulations, 
which  the  States  were  urged  to  adopt 
through  state  administrative  procedures. 
The  model  feed  bill  and  regulations,  if 
adopted,  require  all  feed  manufacturers 
to  register  their  products  with  the  State. 
The  product  labels  are  reviewed  and  ap¬ 
proved  or  disapproved.  The  products  are 
sampled  in  the  retail  sales  channels  and 
analyzed  in  the  state  laboratories  to 
determine  if  label  guarantees  are  met. 

In  1970,  the  Association  of  American 
Feed  Control  Officials  revised  the  model 
bill  and  regulations  to  include  feed  mill 
inspection  authority:  authority  over  new 
animal  drugs,  food  additives,  and  color 
additives,  as  defined  in  the  Federal  Food, 
Drug,  and  Cosmetic  Act:  and,  by  refer¬ 
ence,  good  manufacturing  practices 
regulations  issued  by  FDA.  All  States 
have  adopted  either  the  old  or  revised 
model  bill  and  regulations. 

When  a  State  enacts  the  model  bill 
and  promulgates  the  model  regulations 
(either  the  original  or  revised  models), 
it  also  adopts  the  “Official  Feed  Terms” 
and  “Feed  Ingredient  Definitions”  as 
published  in  the  AAFCO  “Official  Pub¬ 
lication.”  The  Association  of  American 
Feed  Control  Officials  has  a  definition, 
60.31,  for  dried  poultry  waste.  The  defini¬ 
tion  is  “tentative.”  a  category  which  al¬ 
lows  use  of  the  article  if  there  is  no  official 
AAFCO  definition.  The  provision  of  60.31 
is  as  follows: 

Dried  Poultry  Waste  (D.P.W.)  Is  a  product 
composed  of  freshly  collected  feces  from  com¬ 
mercial  laying  or  broiler  flocks  not  receiving 
medicaments. 

It  shall  be  thermally  dehydrated  to  a 
moisture  content  of  not  more  than  15  per¬ 
cent.  It  shall  not  contain  any  substances  at 
harmful  levels.  It  shall  be  free  of  extraneous 
materials  such  as  wire,  glass,  nails,  etc.  The 
product  shall  be  labeled  to  show  the  mini¬ 
mum  percent  protein,  minimum  percent  fat 
and  percent  fiber.  (Proposed  1973)  NRC 
5-14-015. 

It  may  be  used  as  an  Ingredient  in  sheep, 
lamb,  beef  and  dairy  cattle,  broiler  and  layer 
chicken  feeds.  Broiler  and  laying  rations  shall 
be  limited  to  20  percent  and  25  percent 
D.P.W.  respectively. 

Since  the  moisture  content  is  limited 
to  15  percent,  the  practical  effect  of  the 
definition  is  to  require  the  drying  of  the 
wastes  by  some  processing  method. 


Any  State  which  has  adopted  either 
version  of  the  model  bill  and  regulations 
could,  therefore,  allow  the  use  of  this  feed 
ingredient  in  intrastate  commerce.  How¬ 
ever,  the  Association  of  American  Feed 
Control  Officials  definition  of  dried  poul¬ 
try  waste  is  very  restrictive,  since  it  pro¬ 
vides  only  for  use  of  freshly  collected 
feces  from  caged  layers  not  receiving 
medicaments.  Therefore,  some  States 
have  promulgated  specific  administrative 
regulations,  under  existing  statutory  au¬ 
thority,  providing  for  much  broader  uses 
of  dried  poultry  waste  and  for  use  of 
other  types  of  animal  waste  as  feed  in¬ 
gredients.  The  States  of  California, 
Colorado,  Mississippi,  Washington,  Ala¬ 
bama.  and  Virginia  have  promulgated 
specific  regulations  for  animal  wastes 
within  the  past  several  years,  although 
Mississippi  has  approved  only  caged 
layer  waste  (DWP) ,  In  addition.  Georgia, 
Florida.  Oregon,  and  Iowa  have  started 
registering  DPW  as  a  feed  ingredient, 
under  authority  of  their  previously  exist¬ 
ing  feed  laws,  without  adopting  new 
regulations. 

The  States  with  specific  regulations 
have  recognized  two  categories  of  animal 
wastes:  (1)  Those  that  are  either  col¬ 
lected  from  animals  that  have  been  fed 
drugs,  or  that  contain  drug  residues  as 
identified  by  testing:  and  (2)  products 
that  are  free  of  drug  residues  in  that  the 
wastes  are  collected  from  livestock  and 
poultry  that  have  not  been  fed  drugs,  or 
have  been  tested  and  found  to  be  free  of 
drugs.  A  15-day  withdrawal  period  (be¬ 
fore  slaughter)  has  been  established  for 
use  of  the  first  category  in  Virginia. 
Mississippi,  Washington,  Alabama,  and 
Colorado  require  a  30 -day  withdrawal 
for  the  first  category.  California  requires 
no  withdrawal  period  for  the  first  cate¬ 
gory,  but  specifies  that  the  waste  shall 
not  contain  levels  of  drugs  that  could 
result  in  unlawful  tissue  residues  or  be 
harmful  to  animals  consuming  the  prod¬ 
uct.  No  use  restrictions  are  placed  on  the 
products  not  containing  drugs  except 
that  California  does  not  provide  for  the 
waste  to  be  fed  to  lactating  dairy  ani¬ 
mals.  Virginia,  Georgia,  Mississippi, 
Washington,  Alabama,  and  Colorado 
allow  animal  waste  not  containing  drugs 
to  be  fed  to  laying  hens  and  dairy  cattle 
that  are  in  production. 

It  should  be  recognized  that  the  Asso¬ 
ciation  of  American  Feed  Control  Offi¬ 
cials  ordinarily  does  not  publish  a  defi¬ 
nition  until  and  unless  use  of  the  article 
thus  defined  has  been  sanctioned  in 
some  manner  by  FDA.  The  Association 
of  American  Feed  Control  Officials  has 
adhered  to  this  policy  so  that  feed  in¬ 
gredients  that  comply  with  its  definitions 
may  be  legally  used  interstate.  As  stated 
above,  however,  FDA’s  current  position  is 
that  regulatory  action  will  not  be  taken 
unless  animal  waste  intended  for  use  as 
animal  feed  w'ere  found  to  be  adulterated 
under  section  402  of  the  act  and  unless  a 
violation  of  section  301  of  the  act  had 
occurred.  Thus,  the  AAFCO  definition, 
as  extended  by  several  States,  may  not 
conflict  with  current  FDA  policy,  at 
least  when  the  waste  does  not  enter  inter¬ 
state  commerce. 
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D.  LOCAL  VS.  INTERSTATE  CHARACTER  OF  USE 

Wastes  collected  from  caged  and 
floor-raised  poultry,  and  wastes  collected 
from  feedlot  cattle,  apparently  are  the 
primary  sources  of  waste  products  cur¬ 
rently  used  as  animal  feeds.  Based  on 
information  currently  available  to  FDA, 
swine  wastes  which  have  been  utilized  to 
date  have  been  re-fed  to  swine,  but  only 
on  a  very  limited  scale,  and  for  the  most 
part  only  on  an  experimental  basis. 

Wastes  from  both  caged  and  floor- 
raised  poultry  have  been  utilized  in  diets 
for  beef  brood  cows,  dairy  cows  (experi¬ 
mentally)  ,  dairy  and  beef  growing  stock, 
and  fattening  cattle.  Caged  layers  nor¬ 
mally  require  only  periodic  medication; 
their  waste  when  dried  contains  about 
30  percent  crude  protein  equivalent,  and 
about  9  percent  calcium  and  2  percent 
phosphorus.  Such  waste,  therefore,  is 
considered  by  many  scientists  to  be  a 
suitable  protein  and  mineral  source  for 
the  ruminant  animal  and  has  potential 
for  movement  in  interstate  trade  chan¬ 
nels.  For  example,  wastes  from  caged 
birds  might  be  shipped  to  areas  engaged 
in  finishing  cattle  for  marlcet  if  the  costs 
for  drying  and  shipping  do  not  make  the 
.waste  economically  noncompetitive  with 
other  protein  and  mineral  supplements. 
The  value  of  the  waste  product  as  feed 
is  estimated  to  be  from  $6  per  ton  un¬ 
processed  to  $110  per  ton  when  de¬ 
hydrated  (Ref.  7) . 

In  contrast  to  cage-raised  poultry, 
floor-raised  poultry  often  have  a  coc- 
cidiostat  added  to  their  diet,  so  the 
litter  material  can  be  expected  to  con¬ 
tain  one  or  more  drugs.  Waste  collected 
from  floor-raised  birds  has  about  the 
same  nutrient  value  for  the  ruminant  as 
that  collected  from  caged  layers.  It  is 
usually  ensiled,  or  dry  stacked  (piled 
either  outdoors  or  in  open  sheds  and 
allowed  to  undergo  a  natural  heating 
process) .  It  is  readily  consumed  by 
ruminant  animals  if  processed  by  either 
dry  packing  or  ensiling. 

However,  waste  from  floor-raised 
poultry  is  a  bulky  material  due  to  the 
content  of  litter  materials  (usually  wood 
shavings  or  peanut  hulls)  and  to  date 
has  been  used  only  locally  because  of  its 
bulk.  Therefore,  it  is  not  expected  that 
wastes  from  floor-raised  birds  will  be 
utilized  except  to  a  very  limited  extent  in 
cattle  fini.shing  diets  because  the  areas 
of  the  country  that  produce  floor-raised 
poultry  •  characteristically  have  few 
slaughter  cattle  that  have  been  fed  in 
feedlots.  Furthermore,  since  such 
wastes  are  low  in  energy  content  they 
are  limited  to  25  percent  or  less  of  a 
high  energy  fattening  diet  being  fed  to 
animals  before  slaughter.  Therefore, 
even  if  wastes  from  floor-raLsed  birds 
were  transported  to  cattle  feedlots,  the 
prospect  of  occurrence  of  drug  residues 
in  the  carcasses  is  lessened  because  of 
limited  consumption  due  to  dilution  by 
other  feedstuffs. 

Cattle  wastes  are  bulky  materials  and 
have  typically  been  re-fed  to  cattle  in 
the  same  vicinity.  Thus,  cattle  wastes  are 
not  expected  to  enter  interstate  commer¬ 
cial  trade  channels. 


In  summary,  it  is  expected  that  in  the 
foreseeable  future  only  limited  amounts 
of  animal  wastes  will  be  transported 
interstate.  Such  shipment  will  most 
likely  be  limited  primarily  to  wastes 
from  caged  layers,  which  are  not  nor¬ 
mally  fed 'drugs  continuously.  Further¬ 
more,  because  of  the  local  nature  of 
animal  waste  recycling  and  the  likeli¬ 
hood  that  some  of  the  recycling  will  be 
done  on  an  intrafarm  basis,  it  is  prob¬ 
able  that  much  of  the  interfarm,  intra¬ 
state  movement  will  be  accomplished  on 
a  direct  farmer-to-farmer  basis  rather 
than  through  commercial  marketing. 

III.  Economic  and  Environmental 
Considerations 

Nearly  two  billion  tons  of  solid  waste, 
including  bedding  material,  are  produced 
each  year  by  farm  animals.  Much  of  this 
total  cannot  be  used  economically  for 
recycling  through  livestock,  because  of 
factors  such  as  widespread  dispersion  of 
the  waste  over  farm  and  range  land,  and 
distance  from  both  waste  processing  cen¬ 
ters  and  the  livestock  which  are  potential 
consumers  of  the  recycled  animal  waste 
materials.  A  significant  amount  of  the 
waste  can,  however,  be  utilized  as  animal 
feed.  This  portion  has  been  estimated 
from  livestock  and  poultry  numbers  pro¬ 
vided  by  the  USDA  to  be  143  million  tons 
annually  on  a  dry  basis  (Ref.  8) . 

The  traditional  method  of  disposing  of 
livestock  and  poultry  wastes  has  entailed 


Animal  waste  derived  from  several 
species  has  been  evaluated  as  a  feed  in¬ 
gredient  for  animals.  The  material  has 
been  shown  to  be  especially  useful  in 
the  diets  of  ruminant  animals,  which 
can  more  effectively  utilize  the  fiber  and 
nonprotein  nitrogen  contained  therein. 
The  products  of  the  Cereco  system,  dis¬ 
cussed  above,  have  been  shown  to  have 
feeding  value;  the  roughage  product  has 
a  feeding  value  comparable  to  corn 
silage,  and  the  protein  substance  has 
been  tested  successfully  as  a  protein 
supplement  for  cattle  (Ref.  10). 

A  number  of  studies  with  dried  poul¬ 
try  waste  suggest  that  considerable 
amounts  (20  to  40  percent)  can  be  in¬ 
cluded  in  the  diets  of  sheep,  steers,  and 
cows  as  an  energy  and  protein  source 
(Refs.  11  through  14). 

Broiler  litter,  another  type  of  poultry 
waste,  has  been  shown  through  research 
to  be  valuable  as  a  protein  supplement 
for  feedlot  cattle  (Refs.  15  and  17), 


application  to  the  land  surface  near  the 
production  site.  Current  trends  in  live¬ 
stock  production  (e.g.,  concentration  of 
large  numbers  of  animals  in  feedlots, 
dairy  operations,  and  poultry  facilities; 
commodity  specialization  by  producers; 
and  geographic  specialization  of  produc¬ 
tion)  have  made  it  increasingly  difficult 
and  expensive  to  dispose  of  animal  waste 
by  land  application,  especially  in  view  of 
the  transportation  costs  involved.  While 
land  disposal  remains  the  major  prac¬ 
tice,  alternative  methods  of  disposal  are 
needed  for  an  increasing  volume  of  waste. 
Recycling  of  animal  waste  offers  poten¬ 
tial  economic  and  environmental  bene¬ 
fits  to  both  producers  and  consumers. 

A.  ECONOMIC  CONSIDERATIONS  OF  RECYCLING 
ANIMAL  WASTE 

1.  Nutritional  properties  of  animal 
waste.  The  nutrients  inherent  in  animal 
waste  have  traditionally  been  used  in  the 
production  of  crops  for  animal  and  hu¬ 
man  consumption.  Data  produced  during 
the  last  decade  demonstrate  clearly  that 
animal  waste  also  possesses  nutritive 
value  for  food-producing  animals  (Ref. 
9) .  Table  1  provides  a  brief  analysis  of 
the  nutrient  composition  of  typical  ani¬ 
mal  wastes.  The  paper  by  Bhattacharya 
and  Taylor  (Ref.  9)  gives  a  more  com¬ 
plete  description  of  the  nutrients  present 
in  animal  waste,  including  trace  min¬ 
erals,  vitamins  and  other  nutrients  es¬ 
sential  for  animal  health  and  growth. 


sheep  (Ref.  16),  and  gestating-lactat- 
ing  ewes  (Ref.  1) . 

There  appear  to  be  limits  as  to  the 
amount  of  animal  waste  that  can  be  in¬ 
corporated  into  animal  diets  without 
loss  of  efficiency,  however.  In  feeding 
trials  conducted  by  Fontenot  and  co¬ 
workers  (Refs.  15  and  17),  steers  con¬ 
suming  a  25-percent  broiler  litter  diet 
had  comparable  performance  (rate  of 
weight  gain,  feed  efficiency,  and  car¬ 
cass  quality)  to  steers  consuming  the 
control  (no  litter)  diet.  However,  feed¬ 
ing  a  50-percent  broiler  litter  diet  re¬ 
duced  both  feed  intake  and  performance 
of  the  animals. 

Steers  fed  a  diet  containing  40  per¬ 
cent  processed  cattle  manure  made  ac¬ 
ceptable  gains,  according  to  Anthony 
and  Nix  (Ref.  18) .  Anthony  (Ref.  19) 
presented  two  approaches:  -mixing 
whole  feedlot  manure  with  a  concen¬ 
trate,  or  ensiling  feedlot  manure  and 
Bermuda  grass  hay  to  produce  a  fer- 


T.\bi.e  1. — The  nutrient  eoinposition  of  some  typienl  animal  wastes^' 


[Ill  percent] 


Item 

Type  of  animal  waste 

I.aying  hens 

Broiler 

litter 

Beef  steer 

Dairy  cow 

(’rude  protein . 

True  protein  ’ _ 

f'rnde  fiber,. . 

.  28.0±3.2 

.  11.3*1.4 

.  12.7*1.7 

.  2.o±o.r» 

,31.3*2.9 
l(i.7*2.  4  . 
111.8*1.9  . 
.3. 3*1. 3  . 

20. 3*0. 7 

12.7*0.9 
12. 
37.  •> 
2.  .7 

.Ash . 

Calcinm . 

I’hosphoroiis . 

.  28.0*1..‘. 

.  8.8*1. 1 

.  2.  .')*().  I) 

I.').  0*3.  2 
2. 4*0. 9 
1.8*0. 4 

11.. 7 
.9 
1.0 

10.1 

'  \  aliies  obtained  from  the  following  sources; 

Referenees  <t.  11,  l.'i,  42.  til- 

-‘ill,  and  i>8. 

-  .Mean  =*=  the  .standard  deviation  of  values  expre.ssed  on  a  dry  weight  tiasis. 
’  Keft>ienee  li7 
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mented  product  called  “wastelage.” 
Feeding  the  former  mixture  proved  un¬ 
successful.  as  judged  by  weight  gain  and 
carcass  grade.  However,  the  latter  mix¬ 
ture  resulted  in  satisfactory  perform¬ 
ance. 

2.  Economic  considerations.  A  de¬ 
tailed  economic  analysis  of  the  use  of 
animal  waste  as  an  animal  feed  ingredi¬ 
ent  has  not  been  made  by  FDA.  Any 
such  analysis  would  have  to  take  into 
account  not  only  the  costs  of  and  re¬ 
turns  from  feeding  processed  waste  in 
comparison  with  other  feed  ingredients, 
but  also  the  feasibility  and  economics 
of  alternative  systems  for  waste  utiliza¬ 
tion.  Costs  associated  with  recycling  the 
waste  include  those  for  processing, 
transportation,  and  storage. 

The  costs  of  animal  feed  ingredients 
increased  dramatically  in  the  first  half 
of  the  1970’s.  This  led  to  accelerated  in¬ 
terest  in  the  recycling  of  animal  waste, 
because  of  the  cost  savings  that  could  be 
realized  by  substituting  processed  ani¬ 
mal  wastes  for  more  expensive  ingredi¬ 
ents  in  animal  feeds  such  as  conventional 
protein  supplements  or  grains.  Since  the 
use  of  animal  waste  as  a  component  of 
animal  feed  has  the  potential  for  de¬ 
creasing  the  cost  of  producing  food  from 
animals,  such  practice  may  contribute 
to  lower  consumer  prices.  In  some  in¬ 
stances,  however,  savings  may  be  real¬ 
ized  only  at  those  times  w'hen  shortages 
of  traditional  sources  of  animal  feed  in¬ 
gredients  occur,  and  prices  for  these 
commodities  are  high  enough  to  make 
the  feeding  of  recycled  animal  waste 
economically  attractive. 

The  economic  analysis  of  recycling 
animal  waste  must  also  include  a  com¬ 
parison  with  alternative  waste  manage¬ 
ment  systems  (Ref.  20).  Most  important 
among  such  alternatives  is  application 
of  the  waste  on  land,  for  use  as  fertilizer. 
Such  applications  are  among  the  least 
expensive  methods  for  utilizing  waste. 
However,  larger  operations  may  lack  suf¬ 
ficient  land  for  utilization  of  all  the 
w'astes  produced. 

To  the  extent  that  waste  recycling  is 
adopted,  the  land  and  resources  neces¬ 
sary  for  other  methods  of  waste  utiliza¬ 
tion  wll  be  descreased.  Also,  to  the  ex¬ 
tent  that  recovery  of  nutrients  through 
recycling  of  animal  waste  occurs,  the 
practce  could  result  in  a  decrease  in 
the  acreage  devoted  to  production  of 
crops  for  animal  consumption  wdth  an 
expected  concomitant  increase  in  acre¬ 
age  available  for  production  of  food 
and  fiber  for  direct  human  use. 

B.  ENVIRONMENTAL  CONSIDERATIONS 

The  concentration  of  large  numbers 
of  animals  on  relatively  few  acres  pre¬ 
sents  special  problems  of  water  pollu¬ 
tion,  due  to  percolation  of  nutrients  into 
the  subsoil  or  entry  of  wastes  into  sur¬ 
face  waters.  Recycling  the  nutrients  con¬ 
tained  in  animal  waste  is  one  of  the  al¬ 
ternatives  that  can  help  limit  the  extent 
to  which  such  problems  occur. 

Although  in  the  aggegate  very  large 
quantities  of  animal  wastes  are  produced 
each  year,  the  extent  of  the  environmen¬ 
tal  impact  varies  widely  from  one  live¬ 


stock  or  poultry  operation  to  another. 
There  appears  to  be  no  general  agree¬ 
ment  as  to  the  proportion  of  the  nation’s 
farms  that  present  a  pollution  threat 
because  of  animal  waste.  For  instance, 
one  authority  has  stated  that  less  than 
20  percent  of  the  manure  produced  by 
livestock  and  poultry  farms  can  be  con¬ 
sidered  a  pollution  threat,  and  that 
probably  less  than  1  percent  is  actually 
polluting  surface  or  ground  water  (Ref. 
21) .  On  the  other  hand,  a  USD  A  spokes¬ 
man  has  stated  that  22  percent  of  the 
swine  operations  in  the  leading  swine- 
producing  States  have  problems  con¬ 
trolling  surface  w-ater  runoff ;  26  percent 
of  the  feedlot  beef  operations  in  the  18 
major  feedlot  States  have  surface  water 
pollution  potential:  and  about  40  percent 
of  all  dairy  farms  in  the  48  contiguous 
States  will  have  to  install  new  runoff  con¬ 
trol  facilities  (Ref.  23) . 

Water  pollution  from  livestock  pro¬ 
duction  operations  can  be  caused  by  (D 
runoff  into  streams,  lakes  or  ponds,  or  (2) 
leaching  of  nutrients  into  drainage  tiles 
or  subsurface  waters.  The  results  can  be 
contamination  of  human  water  supplies 
and  recreation  sites,  and  the  aquatic 
habitat  of  flsh  and  wildlife.  Both  runoff 
and  leaching  can  occur  either  in  the  vi¬ 
cinity  of  the  feedlot  or  in  fields  where 
the  wastes  have  been  spread. 

Animal  wastes  contain  the  major  fer¬ 
tilizer  nutrients — nitrogen,  prosphorus, 
potassium  and  sulfur — as  well  as  many 
minor  nutrients.  From  a  pollution  stand¬ 
point,  nitrogen  causes  the  greatest  con¬ 
cern,  since  it  occurs  in  large  quantities, 
is  highly  mobile  (if  in  nitrate  form) ,  and 
can  be  caried  either  in  runoff  or  percolat¬ 
ing  water.  Nitrogen  initially  occurs  in 
livestock  waste  in  the  ammonium  or  inor¬ 
ganic  nitrogen  form,  but  may  be  con¬ 
verted  to  the  mobile  nitrate  form  by 
microorganisms.  Nitrogen  that  is  bound 
in  organic  matter  will  also  cause  pollu¬ 
tion  if  the  organic  matter  is  carried  in 
surface  runoff,  since  the  nitrogen  will 
subsequently  be  changed  to  nitrate  form. 
Phosphorus  from  animal  wastes  will  en¬ 
ter  surface  water  when  the  capacity  of 
the  soil  to  fix  and  immobilize  phosphorus 
is  saturated  (Ref.  22) , 

While  water  pollution  arising  from 
animal  wastes  has  yet  to  be  identified  as 
a  critical  national  problem,  the  sheer  vol¬ 
ume  of  wastes  produced  and  the  in¬ 
creased  concentration  of  livestock  feed¬ 
ing  operations,  along  with  localized  prob¬ 
lems  which  have  been  reported,  have  re¬ 
sulted  in  an  acceleration  of  efforts  to 
control  such  pollution.  ITie  Federal 
Water  Pollution  Control  Act  Amend¬ 
ments  of  1972  (33  U.S.C.  1251  et  seq.) 
specifically  identify  concentrated  animal 
feeding  operations  as  “point  sources’*  for 
which  specific  controls  are  to  be  devel¬ 
oped  in  the  near  future.  The  Best  Prac¬ 
ticable  Control  Technology  Currently 
Available  required  by  the  Federal  Water 
Pollution  Control  Act  Amendments  is 
widely  believed  to  be  land  application 
(Ref.  22) .  However,  the  application  must 
be  made  at  such  a  rate  that  the  nutrients 
can  be  utilized  by  crops  or  fixed  by  the 


soil;  otherwise  leaching  or  runoff  will  oc¬ 
cur.  ’The  amount  of  nitrogen  that  can  be 
utilized  wUl  probably  be  the  limiting  fac¬ 
tor,  and  a  safe  disposal  program  will 
limit  the  application  to  10  to  20  tons  of 
large  animal  manure  (or  5  to  10  tons  of 
poultry  manure)  per  acre  per  year  (Ref. 
24). 

Alternatives  to  crop  land  disposal,  be¬ 
sides  processing  and  feeding  to  animals, 
include  converting  the  manure  to  meth¬ 
ane  gas  and  composting  it  to  develop 
products  useful  to  home  gardeners  and 
to  industry.  If  the  manure  is  utilized  for 
energy  (gas)  production,  the  remaining 
digested  manure  is  available  for  use  in 
animal  diets  or  for  land  application. 

Thus,  recycling  animal  wastes  may  be 
helpful  in  controlling  water  pollution,  es¬ 
pecially  if  the  system  utilized  for  re¬ 
cycling  the  wastes  controls  feedlot  nmoff . 
and  if  waste  that  would  otherwise  be 
spread  on  land  in  excessive  amounts  is 
recycled  instead.  Recycling  animal  wastes 
is  also  consistent  with  the  view  that  an 
ecologically  oriented  society  must  utilize 
its  wastes  as  resources  rather  than  treat 
them  as  useless  materials  to  be  discarded. 

Animal  waste  is  also  a  source  of  air 
pollution.  Air  pollution  caused  by  am¬ 
monia,  amines,  mercaptans,  and  other 
gases  would  be  markedly  reduced  where 
fresh  wastes  are  collected  and  processed 
because  such  gases  are  produced  pri¬ 
marily  after  the  natural  bacterial  decom¬ 
position  process  begins 

rv.  Human  Health  and  Aesthetics 

A.  HEALTH  CONSIDERATIONS 

1.  Introduction.  Processed  animal 
wastes  intended  for  recycling  could  con¬ 
tain  viable  microorganisms  that  are 
pathogenic  for  man:  drug  and  drug, 
metabolite  residues:  toxic  elements  and 
other  contaminants  of  natural  and  in¬ 
dustrial  origin:  and  pesticides  and  other 
environmental  contaminants.  In  addi¬ 
tion,  processed  animal  wastes  could  con¬ 
tain  end  products  of  metabolism,  some  of 
which  are  known  to  be  toxic:  however, 
the  nature  and  mode  of  action  of  most 
of  these  compounds  have  not  been  ex¬ 
tensively  investigated. 

Conventional  animal  feed  ingredients 
can  and  do  contain  many  of  the  fore¬ 
going  substances.  But  certain  of  these 
biological  and  chemical  agents  are  cause 
for  separate  concern  because  they  are 
not  likely  to  occur  in  traditional  animal 
feed  ingredients,  or  because  they  occur 
at  lower  levels.  If  ingested  by  animals  as 
contaminants  of  animal  feed,  such  sub¬ 
stances  may  result  in  the  transmission 
of  infectious  disease  to  humans  or  in  the 
development  of  chronic  or  acute  human 
toxicity.  Moreover,  recycling  of  animal 
waste  may  enhance  the  possibility  of  bio- 
accumulation  of  potentially  harmful 
contaminants. 

2.  Discussion  of  individual  classes. — a. 
Microbiological  contaminants.  Informa¬ 
tion  is  available  on  the  mode  and  extent 
of  transmission  of  pathogenic  microor¬ 
ganisms  from  animals  to  man  (Ref.  25) . 
It  is  difficult  to  determine  whether  the 
transfer  is  any  more  pronounced  in 
waste  feeding  than  when  grain  and  other 
conventional  feed  ingredients  are  fed  to 
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animals.  Estimation  of  the  increased  risk 
to  man,  if  any,  from  eating  animal  prod¬ 
ucts  from  animal  fed  wastes  is  diincult 
because  of  limited  data  on  the  subject. 

There  are  natural  concerns  for  the 
types  and  levels  of  microorganisms  pres¬ 
ent  in  animal  waste  when  the  waste  is  to 
be  fed  to  food -producing  animals.  How¬ 
ever,  animals  normally  support  a  wide 
variety  of  microorganisms  in  their  intes¬ 
tinal  tract  and  these  microflora  consti¬ 
tute  a  large  proportion  of  the  waste  mat¬ 
ter.  Under  conditions  in  which  waste  is 
cycled  back  through  the  same  animal 
population,  the  microorganisms  present 
in  the  waste  would  either  be  those  pres¬ 
ent  in  the  feed  or  those  already  estab¬ 
lished  in  the  group  of  animals.  Thus, 
fresh  waste  normally  contains  those  par¬ 
ticular  microbiological  species  native  to 
the  animals  which  produced  the  waste. 
Moreover,  animal  waste  would,  for  prac¬ 
tical  reasons,  be  treated  by  heat  or  oth¬ 
erwise  processed  before  being  fed,  there¬ 
by  destroying  most  if  not  all  microorga¬ 
nisms  in  the  waste. 

b.  Residues  of  drugs  and  their  metab¬ 
olites.  Some  animal  wastes  do  not  con¬ 
tain  drug  residues  because  the  animals 
have  not  been  administered  drugs.  How’- 
ever,  several  studies  have  demonstrated 
that  animal  waste  derived  from  animals 
that  have  been  medicated,  or  that  have 
consumed  medicated  feeds,  contain  resi¬ 
dues  of  the  drugs  (Refs.  26  through  31 
Although  these  cited  studies  provide  some 
information,  the  nature  and  amounts  of 
drug  residues  in  waste  generally  are  not 
known.  Also,  the  effect  that  processing 
of  waste  might  have  on  the  residues  of 
durgs  or  their  metabolites  is  not  known. 

A  study  by  Webb  and  Fontenot  (Ref. 
26)  revealed  that  litter  collected  from 
broiler  chickens  treated  with  penicillin, 
oxytetracycline,  chlortetracycline,  am- 
prolium,  or  nicarbazin  contained  signifi¬ 
cant  quantities  of  residues  of  these  drugs, 
while  litter  from  birds  treated  with  neo¬ 
mycin  or  zinc  bacitracin  did  not  contain 
detectable  amounts  of  unchanged  drug. 
Furthermore,  the  authors  reported  that 
the  edible  tissues  of  beef  cattle  fed  drug 
residue-containing  chicken  w’aste  at  25 
and  50  percent  of  their  total  diet  bore 
measureable  (although  not  violative) 
levels  of  one  of  these  drugs,  chlortetra¬ 
cycline,  even  when  a  5 -day  withdrawal 
period  before  slaughter  was  observed. 
Also,  no  attempt  was  made  to  determine 
whether  metabolites  of  any  of  the  drugs 
were  present  in  litter  or  tissues. 

Additional  information  is  required  to 
assess  the  fate  of  residues  of  drugs  and 
their  metabolites  when  drug -containing 
wastes  are  fed  to  animals,  especially  when 
the  drugs  have  not  been  approved  for 
the  species  being  fed  the  wastes.  If  drug- 
containing  wastes  are  fed  to  species  for 
which  use  of  the  drug  is  approved,  the 
occurrence  of  illegal  levels  of  residues  is 
likely  to  be  detected  through  regulatory 
monitoring  programs.  However,  if  drug- 
containing  wastes  are  fed  to  species  for 
which  use  of  the  drug  is  not  approved, 
occurrence  of  illegal  residues  might  not 
be  detected  because  regulatory  monitor¬ 
ing  designed  to  detect  such  residues  may 
not  be  performed. 


In  generah  information  on  the  nature 
and  levels  of  drug-related  residues  in  ex¬ 
creta  is  not  required  as  a  condition  of 
approval  for  a  new  animal  drug  applica¬ 
tion,  although  some  information  of  this 
type  may  have  been  developed  by  spon¬ 
sors.  Also,  because  considerable  differ¬ 
ences  in  metabolism  and  drug  retention 
may  exist  from  one  animal  species  to 
another,  such  information,  when  it  is 
available  on  the  species  of  intended  use, 
would  be  of  limited  value  if  waste  from 
medicated  animals  were  fed  to  an  “un¬ 
approved”  species.  Tlie  approved  use  of 
certain  medicated  feeds  is  made  possi¬ 
ble  by  the  imposition  of  a  withdrawal 
period  for  many  drugs  that  permits  de¬ 
pletion  of  drug  residues  to  levels  that 
are  safe  for  human  consumption.  The 
withdrawal  period  is  enforced  by  the  use 
of  analytical  procedures  specifically  de¬ 
signed  to  monitor  tissue  residues  result¬ 
ing  from  a  particular  drug  use.  This 
monitoring  program,  which  is  conducted 
by  the  USDA  is  not  at  present  specifically 
designed  to  monitor  tissue  residues  from 
animals  fed  waste  produced  by  other 
animals  that  may  have  transformed  the 
drug  into  metabolites  with  undetermined 
physical  and  biological  properties. 

Although  the  several  studies  cited 
above  measured  drug  residues  in  waste, 
these  studies  focused  on  parent  drug 
compounds  and  did  not  take  into  account 
the  possibility  that  the  major  part  of  the 
residues  may  be  drug  metabolites.  Al¬ 
though  in  many  cases,  the  drugs  will 
have  been  largely  biotiansformed  by  the 
first  species  into  metabolites  of  less  toxi¬ 
cological  concern,  this  will  not  always  be 
so.  Furthermore,  there  is  a  possibility 
that  bioaccumulation  of  parent  drugs  or 
metabolites,  or  a  combination  thereof 
(see  discussion  of  heavy  metals,  below), 
may  occur  in  the  waste.  This  possibility 
should  be  considered  in  formulating 
diets  that  include  animal  waste  as  an 
ingredient.  Finally,  data  are  available  on 
a  relatively  few  drugs  and,  therefore,  are 
not  available  on  a  wide  enough  spectrum 
of  drugs  in  terms  of  absorption  and 
metabolism  characteristics.  In  summary, 
the  data  that  are  available  do  not  resolve 
all  of  the  questions  of  human  safety  that 
are  raised  by  the  possibility  of  occur¬ 
rence  of  residues  of  drugs  and  drug 
metabolites  in  recycled  waste. 

c.  Toxic  elements,  contaminants  of 
natural  origin,  and  pesticides. — i.  Toxic 
elements.  FDA  is  concerned  about  the 
entry  of  toxic  elements  into  the  food 
chain.  This  concern  is  based  in  part  on 
the  possibility  of  increases  in  concentra¬ 
tion  of  toxic  elements  in  edible  animal 
tissues  so  as  to  affect  the  safety  of  the 
tissues  for  human  consumption.  The 
toxic  elements  of  greatest  concern  are 
mercury,  cadmium,  lead,  arsenic,  and 
selenium. 

Conventional  feed  constituents  may 
contain  unavoidable  traces  of  toxic  ele¬ 
ments  derived  from  the  environment 
(Ref.  32).  For  example,  fish  meal  may 
contain  mercury  and  arsenic,  and  plant 
products  may  contain  cadmium,  lead, 
and  selenium.  Levels  of  these  elements  in 
animal  feed  are  variable  (Ref.  33).  For 
instance,  the  levels  present  in  crop  prod¬ 


ucts  will  depend  on  the  geographic  loca¬ 
tion  and  the  practices  used  in  growing 
the  crops.  Levels  of  mercury  in  fish  meal 
will  depend  on  source  and  species  of  the 
fish  used.  In  general,  the  levels  of  these 
elements  normally  present  in  animal 
feeds  are  not  sufficiently  high  to  cause 
concern  for  animal  health,  nor  are  they 
likely  to  result  in  unacceptable  residues 
in  meat  or  meat  products. 

However,  because  certain  heavy  metals 
such  as  lead,  inorganic  mercury,  and 
cadmium  appear  to  be  poorly  absorbed 
by  animals,  there  is  a  potential  for  these 
metals  to  exist  at  higher  levels  in  ani¬ 
mal  waste  than  in  conventional  feed  in¬ 
gredients.  The  reason  is  that  a  large 
proportion  of  the  ingested  feed  is  ab¬ 
sorbed,  and  almost  all  of  the  unabsorbed 
elements  initially  present  in  the  feed  are, 
therefore,  concentrated  in  a  relatively 
small  amount  of  fecal  matter.  Thus,  re¬ 
cycling  of  waste,  especially  over  multi¬ 
ple  cycles,  could  result  in  significant  in¬ 
creases  in  the  levels  of  these  elements  in 
feed  derived  from  animal  waste,  and 
could  contribute  to  a  concomitant  in¬ 
crease  in  the  residues  of  these  elements 
in  the  tissues  and  organs  of  animals  fed 
the  recycled  waste.  In  addition,  it  is  pos¬ 
sible  that  increases  in  the  levels  of  resi¬ 
dues  of  these  elements  in  the  tissue  may 
occur  because  of  (a)  species  differences, 
i.e.,  the  element  of  concern  may  be  more 
readily  absorbed  in  a  second  species, 
and  (b)  the  fact  that,  as  a  result  of 
metabolism  or  digestion,  or  because  of 
heat,  chemical  or  other  waste  treatment, 
the  element  may  be  converted  into  a  form 
that  is  more  readily  absorbed. 

One  study  has  shown  that  bioconcen¬ 
tration  may  occur  with  potentially  toxic 
elements  in  an  animal’s  waste,  com¬ 
pared  to  the  levels  in  its  feed  (Ref.  34). 
On  the  other  hand,  a  study  in  poultry 
has  shown  that  continuous  recycling  of 
waste  for  33  cycles  over  a  period  of  400 
days  did  not  result  in  increased  levels  of 
mercury,  copper,  and  zinc  in  tissues  and 
excreta  (Ref.  35) . 

Potential  problems  exist  with  regard 
to  the  toxic  elements  lead,  cadmium,  and 
mercury,  which  are  known  to  accumulate 
to  some  extent  in  muscle  tissues  and/or 
edible  organs  of  animals  when  absorbed. 
Exposure  of  food  animals  to  increasing 
levels  of  these  toxic  elements  could  re¬ 
sult  in  excessive  residues  in  edible  tissues. 
Other  elements  such  as  arsenic  and  se¬ 
lenium  are  known  to  be  depleted  from 
edible  tisues  of  animals  following  with¬ 
drawal  from  exposure,  and  are  less  likely 
to  cause  toxicological  problems.  It  should 
be  noted  also  that  muscle  tissues,  which 
constitute  virtually  all  of  the  edible  tis¬ 
sues  of  food-producing  animals,  are  rela¬ 
tively  poor  accumulators  of  the  five  ele¬ 
ments  of  concern.  On  the  other  hand, 
higher  than  normal  concentrations  of 
these  elements  in  milk  and  eggs,  which 
represent  significant  portions  of  the  hu¬ 
man  diet,  are  possible. 

In  summary,  it  is  possible  that  biocon¬ 
centration  and  biotransformation  of 
toxic  elements  occur  in  animals  so  that 
higher  levels  would  be  found  in  waste 
compared  to  other  feed  ingredients.  Ad¬ 
ditional  information  on  the  lev8ls  and 
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and  chemical  forms  of  toxic  elements  in 
traditional  animal  feed  components, 
such  as  grain  and  tankage,  as  well  as  in¬ 
formation  concerning  the  effect  of  re¬ 
peated  recycling  of  waste  on  the  levels 
and  chemical  forms  of  such  substances, 
therefore,  is  needed.  These  studies  should 
clarify,  and  assist  in  the  evaluation  of, 
the  effects  of  animal  waste  re-feeding 
upon  tissue  residues  of  toxic  elements. 

ii.  Use  of  "toxic  elements"  as  drugs. 
Arsenic  compounds  are  commonly  used 
as  medication  for  broiler  chickens,  and 
significant  levels  of  arsenic  residues  nor¬ 
mally  occur  in  the  poultry  waste.  The 
rapidity  of  metabolism  of  arsenic  in 
rum  Hants  has  not  been  fully  established, 
although  it  is  possible  that  arsenic  is 
rapidly  excreted,  as  is  know  to  be  the 
case  in  other  animal  species.  Additional 
studies  need  to  be  conducted  in  this  area 
(Ref.  28). 

iii.  Other  toxicants  of  natural  origin. 
The  accumulation  of  contaminants  of 
natural  origin  other  than  toxic  elements 
that  may  be  expected  to  be  found  in 
animal  waste  may  also  be  of  concern. 
Limited  data  are  available  concerning 
the  levels  and  toxicological  significance 
of  such  compounds  as  hormones,  prod¬ 
ucts  of  cellular  decomposition,  and  my- 
cotoxins — all  of  which  may  be  expected 
to  occur  in  animal  waste.  There  is  no 
particular  reason  to  believe,  however, 
that  the  presence  of  these  substances  in 
waste  would  be  any  more  of  a  contamina¬ 
tion  problem  than  in  traditional  feed- 
stuffs,  which  may  contain  similar 
amounts  of  such  substances  (Refs.  31,  32, 
and  45) . 

iv.  Mineral  supplements.  Mineral  sup¬ 
plements  include  a  large  group  of 
elements  that  are  considered  essential  for 
animal  health  (Ref.  36).  These  elements 
include  so-called  “major”  elements  from 
a  nutritional  standpoint  (e.g.,  calcium 
and  phosphorus),  and  “minor”  elements 
(e.g..  manganese  and  iron).  The  feeding 
of  waste  could  result  in  the  addition  of 
variable  amounts  of  these  mineral  sup¬ 
plements  to  animal  feeds,  and  could 
cause  undesirable  residue  levels  in  edible 
animal  tissues  (Refs.  37  and  38).  How¬ 
ever,  any  nutritional  imbalance  caused 
by  the  use  of  animal  waste  will  most  like¬ 
ly  be  corrected  by  proper  feed  formula¬ 
tion.  For  example,  feed  formulation  could 
be  based  on  periodic  sampling,  or  on  the 
mineral  content  listed  in  nutrient  com¬ 
position  tables  and  other  published 
sources. 

v.  Pesticides.  Several  studies  have  de¬ 
tected  residues  of  pesticides  or  their 
metabolites  in  animal  wastes  (Refs.  15, 
39,  and  43) .  However,  a  study  by  Fonte¬ 
not  et  al.  (Ref.  15)  found  no  difference 
in  pesticide  residues  in  liver  and  fat  from 
sheep  fed  broiler  litter,  compared  w'ith 
control  animals  and  the  levels  in  both 
groups  were  low. 

Effects  of  bicxiegradation  and  bioac¬ 
cumulation  in  tissues  should  serve  to 
reduce  the  amount  of  indirectly  added 
pesticides  in  animal  w'aste  to  a  level 
below  that  in  the  original  feed  ingredi¬ 
ents  ingested  by  the  animal.  Therefore, 
unless  these  chemicals  are  added  directly 
to  the  waste,  problems  with  pesticide 


residues  in  animal  waste  are  not  ex¬ 
pected  to  be  any  greater  than  they  are  at 
present  as  a  result  of  residues  on  tradi¬ 
tional  animal  feeds  and  feed  ingredients. 
However,  additional  information  may  be 
needed  to  determine  whether  controls  re¬ 
lated  to  the  use  of  disinfectants  in  live¬ 
stock  and  poultry  sanitation  programs — 
where  the  disinfectants  are  anplied  to,  or 
in  the  vicinity  of,  wastes  that  are  in¬ 
tended  for  feeding — are  needed. 

Furthermore,  if  it  becomes  a  practice 
to  use  pesticides  directly  on  waste  to  con¬ 
trol,  insects,  fungi,  etc.,  during  its  pro¬ 
cessing,  storage,  or  use  as  feed,  it  will  be 
necessary  to  establish  tolerances  for 
pesticide  residues  on  waste.  It  will  also  be 
necessary  for  sponsors  of  future  pesticide 
petitions  to  considere  the  effects  of  resi¬ 
dues  of  their  product  in  animal  waste. 

3.  Summary.  Although  experience  to 
date  has  provided  no  evidence  that  use  of 
animal  waste  as  animal  feed  presents 
hazards  to  human  health  (Refs.  43,  p. 
1273),  the  available  information  is  not 
adequate  to  lay  to  rest  reasonable  con¬ 
cerns  about  the  proposed  practice.  The 
possible  transmission  of  pathogenic 
microorganisms  to  man,  the  likelihood 
that  residues  of  drugs  and  their  metab¬ 
olites  would  occur,  and  the  possible  ap¬ 
pearance  of  residues  of  other  deleterious 
substances  indicate  the  need  for  addi¬ 
tional  research. 

B.  AESTHETIC  CONSIDERATIONS 

The  Commissioner  relaizes  that  many 
individuals  might  find  feeding  of  animal 
waste  to  food-prcKiucing  animals  to  be 
repugnant  based  on  aesthetic  rather  than 
safety  considerations.  It  must  be  recog¬ 
nized,  however,  that  coprography  (the 
eating  of  excrement)  is  natural  among 
many  wild  and  domestic  animals.  In 
addition,  placing  swine  or  poultry  in 
feedlots  or  on  pasture  following  steers  in 
order  to  recover  nutrients  from  beef 
waste  is  standard  animal  management 
practice  on  some  farms.  For  some  time,  it 
has  been  FDA  policy  to  allow  diversion 
of  rodent-  or  bird-contaminated  human 
food  to  feed  for  food-producing  animals 
following  heat  treatment  appropriate  to 
destroy  microorganisms  that  may  have 
an  adverse  effect  on  animal  or  human 
health  (Ref.  40) . 

Finally,  it  should  be  noted  that  studies 
have  shown  that  feeding  animal  waste 
to  food-producing  animals  did  not  cause 
a  change  in  the  composition  of  edible 
tissues,  and  that  the  palatability  and  ac¬ 
ceptability  of  meat  from  animals  fed 
processed  waste  were  foimd  not  to  differ 
from  control  animals  (Refs.  3,  15,  41, 
and  42) . 

V.  Animal  Health  Considerations 
A.  introduction 

Considerable  research  has  been  de¬ 
voted  to  evaluating  potential  health  haz¬ 
ards  to  animals  that  might  result  from 
feeding  animal  waste.  These  potential 
hazards  include  disease-producing  or¬ 
ganisms  and  parasites,  mycotoxins,  toxic 
metals,  and  other  substances:  they  are 
discussed  in  greater  detail  below.  As  de¬ 
scribed  elsewhere  in  this  document, 
feeding  tests  with  food -producing  ani¬ 


mals  have  generally  shown  that  those 
fed  waste  as  part  of  their  diet  grew  at 
rates  comparable  to  control  animals 
that  had  not  been  fed  waste.  Some  of 
these  experiments  have  been  designed 
specifically  to  identify  and  measure  the 
effects  of  potentially  harmful  substances, 
while  in  other  studies  this  information 
has  been  obtained  incidental  to  perform¬ 
ance  studies.  The  fact  that  numerous 
experimental  animals  in  different  locali¬ 
ties  have  maintained  a  high  level  of 
production  while  receiving  diets  that 
contain  waste  derived  from  various 
sources  and  processed  by  varying  meth¬ 
ods  is  strong  evidence  that  few  animals 
health  problems  may  be  expected  from 
the  feeding  of  animal  waste  to  animals. 
This  is  particularly  true  when  the  wastes 
are  processed  as  discussed  in  this  section 
and  in  sections  II  and  VI. 

B.  individual  classes 

1.  Disease-producing  organisms  and 
parasites.  From  the  experience  to  date, 
no  direct  disease-related  problems  have 
been  reported  from  including  poultry 
manure  in  practical  diets  for  beef  cattle, 
sheep,  and  dairy  cattle;  feeding  cattle 
manure  to  cattle  and  chickens;  feeding 
caged  layer  manure  to  layers;  or  feeding 
swine  manure  to  swine,  according  to  a 
review  of  the  literature  made  by  Fonte¬ 
not  and  Webb  (Ref.  43) . 

With  respect  to  parasites,  Johnston  et 
al.  (Ref.  44)  fed  24  beef  calves  diets  con¬ 
taining  three  levels  of  dried  feedlot 
wastes  (0,  10,  and  15  percent).  Signifi¬ 
cant  numbers  of  parasites  were  recovered 
from  only  a  few  animals,  and  the  dis¬ 
tribution  of  para.sites  suggested  that 
there  was  no  association  with  the  con¬ 
sumption  of  feedlot  wastes. 

As  discussed  in  section  VI,  studies  have 
shown  that  proner  processing  and  han¬ 
dling  may  substantially  reduce  or  elimi¬ 
nate  disease-producing  organisms  and 
parasites  that  occur  in  animal  waste. 

2.  Mycotoxins.  heavy  metals,  and  other 
substances.  Mvcotoxin  contamination  of 
animal  excreta  should  not  be  expected 
to  be  any  greater  problem  than  is  the 
problem  of  mvcotoxin  contamination  of 
grains,  provided  that  animal  wastes  are 
stored  and  processed  under  conditions 
whereby  fungal  growth  and  toxin  pro¬ 
duction  is  prevented.  Studies  of  fungal 
mycotoxins  in  feed  and  poultry  litter  by 
Lovett  (Ref.  45)  showed  that  the  feed 
contributed  all  but  2  of  the  13  toxigenic 
fungal  cultures  isolated  from  the  litter. 

There  have  been  a  limited  number  of 
published  reports  of  adverse  effects  on 
animal  health  and  nutritional  status 
when  wastes  have  been  fed  to  farm  ani¬ 
mals.  A  marked  coooer  toxicity  was  ob¬ 
served  in  sheep  (which  are  more  sensitive 
to  high  copper  levels  than  other  farm 
animals)  that  had  been  feed  diets  con¬ 
taining  either  25  or  50  percent  broiler 
litter  for  137  days  (Ref.  38).  Griel  et  al. 
(Ref.  46),  reporting  on  a  clinical  experi¬ 
ence  on  one  farm,  observed  abortions  in 
beef  cows  that  had  been  fed  a  diet  con¬ 
taining  poultry  litter  which  was  thought 
to  contain  excessive  Quantities  of 
estrogens.  The  chickens  had  been  treated 
with  an  estrogenic  hormone,  dienestrol 
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diacetate,  the  use  of  which  has  since  been 
discontinued.  The  exact  mechanism 
causing  the  reproductive  problems  was 
not  established;  however,  the  authors 
suggested  that  a  hormone  imbalance  was 
Involved. 

Smith  et  al.  and  Lindahl  et  al.  (Refs. 
47  and  48)  compared  pelleted  diets  con¬ 
taining  either  dehydrated  diary  cattle 
manure  (38.5  to  95  percent  of  the  diet, 
depending  on  the  treatment  group)  or 
alfalfa  for  breeding  and  gestating  ewes. 
The  high-level  manure  diets  did  not 
satisfy  the  nutrient  requirements  of  ewes 
during  late  pregnacy,  and  abortion  rates 
were  high  in  these  groups.  The  problem 
was  solved  by  these  researchers  by  (a) 
adding  straw  to  the  diets  to  provide  bulk, 
which  slowed  the  rate  of  passage  of  the 
material  through  the  digestive  system, 
thus  allowing  for  more  complete  rumen 
lermentation  and  eventual  absorption 
of  nutrients:  and  (b)  correcting  the 
mineral  imbalance  by  changing  the 
amounts  of  phosphorus  and  magnesium 
added  to  the  diets  (Refs.  49  and  50) . 

Available  scientific  information  indi¬ 
cates  that  such  adverse  nutritional 
effects  of  waste  feeding  can  be  controlled 
by  proper  diet  formulation.  It  is  possible 
that  information  adequate  to  allow  live¬ 
stock  producers  to  avoid  such  nutrition- 
related  problems  could  be  provided 
through  educational  programs  such  as 
those  conducted  by  the  cooperative  ex¬ 
tension  services  in  each  of  the  States. 

VI.  Waste  Processing  Methods 

Unprocessed  animal  waste  may  harbor 
parasites  (such  as  Ascaris),  bacteria 
(such  as  Mycobacterium) ,  fungi  (such  as 
Candida),  and  viruses  (such  as  influ¬ 
enza)  which,  singly  or  in  combination, 
are  animal  and  human  pathogens.  To 
minimize  the  possibility  of  animal  disease 
and  the  consequent  threat  to  human 
health,  it  appears  to  be  necessary  to  sub¬ 
ject  waste  used  as  feed  to  treatment  that 
would  destroy  these  pathogens,  or  reduce 
their  occurrence  to  levels  that  do  not 
present  health  concerns.  Because  most 
pathogens  are  fairly  sensitive  to  drying 
and  heating,  it  seems  probable  that  these 
attributes  could  be  used  as  a  basis  for 
developing  effective  processes.  For  in¬ 
stance,  processing  at  65°  C  for  15  to  30 
minutes  will  eliminate  most  known  path¬ 
ogenic  organisms  that  might  be  of  con¬ 
cern. 

Some  research  information  exists 
which  indicates  that  animal  wastes  may 
be  made  free  of  many  microorganisms  by 
proper  handling  and  processing,  i.e.,  en¬ 
siling,  composting,  heat-treating,  and 
chemical-treating  (Refs.  9,  43,  and  51). 

Several  studies  have  reported  on  the 
presence  of  Salmonella  and  on  the  effects 
of  various  treatments  on  Salmonella 
content.  Strauch  and  Mueller  (Ref.  52) 
reported  that  fresh  manure  from  caged 
layers  rapidly  undergoes  a  process  of 
“autosterilization”  with  respect  to  Salmo¬ 
nella.  Kraft  et  al.  (Ref.  53)  tested  excreta 
from  91  poultry  houses  and  found  29 
percent  positive  for  Salmonella.  The  au¬ 
thors  also  reported  testing  fresh  and  old 
samples  of  excreta  from  caged  p)Oultry 


and  found  from  less  than  1  to  34,000  Sal¬ 
monella  per  gram  (on  a  dry  weight 
basis)  in  8  of  12  fresh  samples  of  excreta 
and  from  less  than  1  to  148  Salmonella 
per  gram  (on  a  dry  weight  basis)  in  3 
of  6  samples  of  old  excreta.  Since  higher 
concentrations  were  found  in  caged  hous¬ 
ing  than  in  floor-raised  housing,  the  au¬ 
thors  concluded  from  the  data  tliat  cage 
housing  may  promote  the  shedding  of 
Salmonella. 

In  a  study  of  poultry  litter,  Lovett  et 
al.  (Ref.  54)  examined  samples  of  wood- 
chip  litter  from  four  farms  over  a  12- 
week  period.  The  litter  from  all  farms 
contained  species  from  the  Citrobacter 
group.  Salmonella  arizonae  was  isolated 
from  three  of  the  four  farms.  On  one  of 
these  farms.  Salmonella  arizonae  did  not 
appear  until  after  9  weeks  of  litter  use. 
When  it  appeared,  the  concentration  was 
10“  per  gram  of  litter  and  the  appearance 
coincided  with  an  elevated  mortality 
rate  in  the  poultry  which  were  produc¬ 
ing  the  waste.  Both  the  elevated  mor¬ 
tality  rate  and  Salmonella  arizonae  iso¬ 
lates  continued  for  the  remainder  of  the 
sampling  period.  The  study  does  not 
indicate  the  source  of  the  Salmonella  in¬ 
fection,  but  appears  to  demonstrate  that 
wastes  containing  high  levels  of  Salmo¬ 
nella  may  be  accompanied  by  overt  signs 
of  infection  in  poultry. 

The  heat  resistance  of  Salmonella  in 
poultry  litter  has  been  studied  by  Messer 
et  al.  (Ref.  31).  In  these  studies  a  treat¬ 
ment  of  63°  C  for  60  minutes  killed  all 
S.  typhimurium  and  S.  pullorum  in 
woodchip  litter  containing  24  percent 
moisture  and  in  corncob  litter  with  17 
percent  moisture. 

Other  studies  regarding  Salmonella 
content  have  involved  composting  and 
ensiling.  Salmonella  have  been  foimd  to 
multiply  under  certain  conditions  of  tem¬ 
perature  when  sludge  was  composted  by 
windrowing  (Ref.  55) .  On  the  other  hand, 
a  report  by  Whipple  (Ref.  56)  indicated 
that  poultry  litter  became  negative  for 
Salmonella  at  the  end  of  a  7-day  ensil¬ 
ing  period. 

McCaskey  and  Anthony  (Ref.  57)  com¬ 
pared  the  survival  of  Salmonella  inocu¬ 
lated  in  an  ensiled  manure-feed  mixture 
containing  45  parts  ground  shell  corn, 
15  parts  com  silage,  and  40  parts  of 
manure  from  beef  steers  confined  on 
concrete  with  the  survival  of  Salmonella 
inoculated  in  a  manure  slurry.  Follow¬ 
ing  3  days  of  storage  at  25°  C,  25  of  27 
inoculated  samples  of  the  manure  slurry 
contained  surviving  Salmonella,  but  no 
survivors  were  found  in  the  27  inoculated 
ensiled  manure-feed  mixtures.  In  a  4-day 
study,  dramatic  reduction  of  other  micro¬ 
bial  populations  occurred,  approximately 
17-fold  for  yeast  and  mold  and  800-fold 
for  conforms.  Further  studies  by  these 
investigators  have  shown  that  acid  pro¬ 
duced  by  bacteria  in  the  ensiled  manure- 
feed  mixture  is  highly  inhibiting  to  Sal¬ 
monella.  A  pH  range  of  4.0  to  4.5  or  lower 
and  a  temperature  range  of  25  to  35°  C 
in  the  silage  were  responsible  for  reduc¬ 
tion  in  organism  populations. 

Studies  by  Caswell  et  al.  (Ref.  58) 
showed  that  ensiling  broiler  litter  with 
high-moisture  com  grain  (26.3  percent 


moisture)  greatly  reduced  conforms  and 
total  bacterial  counts  compared  to  values 
for  the  nonfermented  product. 

Day  (Ref.  5)  reported  on  use  of  the 
Grazon  system  which  utilizes  a  formalde¬ 
hyde  solution  to  kil  pathogenic  orga¬ 
nisms.  Data  collected  indicate  that  treat¬ 
ment  of  cattle  waste  with  a  0.74  percent 
formaldehyde  solution  destroys  micro¬ 
bial  activity  and  prevents  mold  growth 
for  a  minimum  of  3  months. 

Several  studies  have  been  designed  to 
study  inactivation  of  parasites.  Ciordia 
and  Anthony  (Ref.  59)  reported  on  the 
inactivation  of  all  larvae  of  three  gastro¬ 
intestinal  nematodes  after  infected  feed- 
lot  manure  and  hay  were  ensiled  in  Har- 
vestore  silos  for  4  weeks. 

Mycobacteria  such  as  M.  avium,  M.  in- 
tracellulare,  and  the  anonymous  group  of 
mycobacteria  are  of  particular  concern 
because  they  can  cause  tuberculosis  in 
animals  and  in  man.  Some  data  are 
available  on  the  inactivation  of  mycobac¬ 
teria  by  heat  (Ref.  60);  however,  very 
little  is  known  about  the  presence  or  per¬ 
sistence  of  these  microoranisms  in  un¬ 
heated  animal  waste  and  in  animal  waste 
that  has  been  ensiled. 

In  consideration  of  all  these  factors, 
the  Commissioner  concludes  that  some 
form  of  processing  is  probably  required 
for  the  elimination,  or  reduction  to  safe 
levels,  of  pathogens  in  waste  before  its 
use  as  animal  feed.  As  noted  above  (sec¬ 
tion  II.B.),  animal  wastes  are  normally 
processed  before  re-feeding.  It  is  not 
known,  however,  whether  all  meth(xls 
currently  being  used  result  in  the  elimin¬ 
ation  or  reduction  to  safe  levels  of  all 
pathogens.  As  discussed  above  in  this  sec¬ 
tion,  there  are  indications  that  some 
methods  currently  used  do  result  in  prod¬ 
ucts  that  are  free  of  many  microorgan¬ 
isms.  Nevertheless,  specific  parameters 
for  suitable  processing  techniques  are  not 
available  to  FDA  at  this  time.  An  outline 
of  research  needed  in  this  and  other  areas 
of  human  safety  is  provided  in  section 
VIII.C. 

VII.  Legal  Considerations 

Since  this  notice  does  not  incorporate 
?.  specific  proposal,  the  following  dis¬ 
cussion  represents  a  preliminary  legal 
assessment,  and  is  provided  for  back¬ 
ground  information  and  for  comment. 
It  is  subject  to  modification  and/or  elab¬ 
oration  following  assessment  of  the  com¬ 
ments  received  in  response  to  this  notice, 
and  the  formulation  of  proposed  regu¬ 
latory  action,  if  any. 

A.  JURISDICTION 

The  FDA’s  jurisdiction  over  animal 
feed  ingredients  derives  from  several  sec¬ 
tions  of  the  Federal  Food,  Drug,  and 
Cosmetic  Act'  (21  U.S.C.  301  et  seq.): 
Section  201(f)  defines  “food”  to  include 
“articles  used  for  food  or  drink  for  man 
or  other  animals.”  Section  402  states  that 
a  food  shall  be  deemed  to  be  adulterated 
if,  among  other  things,  it  bears  or  con¬ 
tains  any  poisonous  or  deleterious  sub¬ 
stance;  or  if  it  is,  or  it  bears  or  contains, 
any  food  additive  which  is  unsafe  within 
the  meaning  of  section  409  ot  the  act. 
Section  403  defines  misbranded  food,  and 
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section  512  provides  for  regulation  of 
new  animal  drugs,  as  well  as  regulation 
of  animal  feeds  that  contain  new  animal 
drugs. 

Although  an  animal  feed  or  animal 
feed  ingredient  may  be  adulterated  or 
misbranded  within  the  meaning  of  the 
act,  a  violation  of  the  act  does  not  occur 
unless  an  interstate  commerce  element 
is  present.  For  instance,  “the  introduc¬ 
tion  or  delivery  for  introduction  into  in¬ 
terstate  commerce  of  any  food  *  *  *  that 
is  adulterated  or  misbranded,”  and  the 
causing  thereof,  are  among  the  pro¬ 
hibited  acts  listed  in  section  301  of  the 
act. 

As  discussed  above  in  section  II.D.,  re¬ 
latively  little  recycled  animal  waste  per 
se  is  likely  to  enter  interstate  commerce. 
However,  the  Commissioner’s  position  is 
that  the  agency  may,  under  the  act,  ef¬ 
fectively  regulate  animal  feed  ingredi¬ 
ents  on  the  theory  that  (1)  delivery  of 
live  animals  or  their  products  to  a 
slaughterhouse  or  other  facility  may  con¬ 
stitute  causing  the  introduction  or  de¬ 
livery  for  introduction  into  interstate 
commerce  or  adulterated  food,  and  <2> 
such  animals,  or  the  products  of  such 
animals,  have  been  contaminated  by  one 
or  more  ingredients  in  the  animals’  feed. 
This  theory  is  based  on  the  responsi¬ 
bility  of  FDA  for  assuring  that  animal 
feeds  are  safe,  not  only  for  the  animal 
but  also  for  the  ultimate  consumer  of 
meat,  milk  and  eggs  that  enter  interstate 
commerce.  The  Commissioner  is  further 
convinced  that  a  sale  of  animal  waste 
materials  need  not  have  occurred  to  sus¬ 
tain  a  finding  that  the  “commerce”  ele¬ 
ment  is  present;  the  recycling  of  animal 
waste  on  the  farm  to  food-producing 
animals  is  sufficient  for  a  finding  that 
commerce  is  involved,  since  the  animals 
<or  their  products'  will  be  introduced 
into  commerce  when  they  are  marketed. 

On  the  other  hand,  the  exercise  of 
jurisdiction  over  animal  feed  ingredients 
on  the  basis  of  the  preceding  theory  is 
not  mandated  by  the  act;  in  proper  cases, 
the  Commissioner  may  choose  not  to  act, 
on  the  basis  of  considerations  such  as  the 
feasibility  of  federal  regulation,  limits 
on  agency  resources,  and  the  likelihood 
that  other  agencies  will  regulate  the  re¬ 
cycling  of  animal  waste. 

Nevertheless,  actions  may  be  taken 
under  authority  of  the  Federal  Food, 
Drug,  and  Cosmetic  Act  that  might  ob¬ 
viate  any  part  of  the  regulatory  activities 
of  the  States,  Federal  action  based  on 
the  finding  that  interstate  commerce  has 
occurred  could,  therefore  preempt  state 
regulation,  even  though  the  latter  may 
be  intrastate-focused,  where  the  two 
regulations  conflict.  See,  e  g..  Jones  v. 
Rath  Packing  Co.,  —  U.S.  — ,  97  S.  Ct. 
1305,  rehearing  denied  —  U.S.  — ,  97  S. 
Ct.  2201  (1977).  Also  as  a  general  rule, 
the  fact  that  some  States  might  have 
already  moved  to  regulate  substances 
that  are  within  the  scope  of  the  act 
would  not  preclude  FDA  from  exercising 
its  overriding  authority. 

Essentially,  the  agency  faces  three  al¬ 
ternatives  for  regulation  of  animal  waste 


intended  for  use  as  animal  feed :  ( 1  > 
regulate  only  such  waste  which  is 
shipped  in  interstate  commerce;  <2) 
regulate  such  waste  which  is  shipped  in 
interstate  commerce  as  well  as  that  sold 
commercially  in  intrastate  commerce; 
or  (3»  regulate  all  such  waste,  whether 
or  not  it  is  sold  commercially  interstate 
or  intrastate.  As  a  matter  of  discretion, 
the  agency  may  not  wish  to  regulate  in¬ 
trastate  recycling  of  animal  waste,  espe¬ 
cially  when  the  waste  is  not  sold  com¬ 
mercially.  For  example,  there  may  be 
practical  reasons,  relating  to  the  diffi¬ 
culty  of  regulation,  why  effective  federal 
control  over  the  recycling  practice  at  the 
farm  level  could  not  be  expected  at  the 
present  time.  It  is  beyond  the  current 
resources  of  FDA  to  identify  all  those 
farmers  who  might  utilize  the  recycling 
practice  and  to  maintain  a  current  up¬ 
dated  registry  of  those  farmers,  for  the 
purposes  of  assuring  FDA  officials  that 
animal  products  that  enter  into  inter¬ 
state  commerce  from  such  farms  have 
been  produced  from  feed  ingredients  that 
did  not  contain  harmful  levels  of  dele¬ 
terious  ingredients.  Further,  the  fact 
that  the  predominant  species  of  livestock 
and  the  degree  of  interest  in  recycling 
vary  greatly  from  one  State  to  another 
indicates  that  intrastate  recycling  might 
be  more  effectively  controlled  by  local 
regulations  tailored  to  the  situation  in 
each  State. 

The  possibility  of  a  joint  federal-state 
regulatory  program  suggests  an  alterna¬ 
tive  for  control  of  the  feeding  of  animal 
waste.  As  discussed  above,  the  FDA’s  au¬ 
thority  under  the  Federal  Food,  Drug, 
and  Cosmetic  Act  extends  to  the  regula¬ 
tion  of  all  animal  feed  ingredients.  In 
practice,  however,  the  agency  has  chosen 
to  concentrate  primarily  on  regulation 
of  medicated  feeds.  Moreover,  FDA’s 
regulatory  program  related  to  animal 
feeds  has  typically  relied  heavily  on  a 
cooperative  federal-state  effort.  Stand¬ 
ards  have  been  established  at  the  federal 
level,  but  in  the  case  of  the  majority  of 
the  States,  the  inspection  is  done  by^tate 
feed  officials.  The  federal-state  programs 
have  been  devised  in  large  part  because 
of  the  nature  of  the  animal  feed  indus¬ 
try,  as  well  as  the  limitations  on  the 
manpower  of  FDA.  Such  programs  might 
be  considered  in  the  case  of  recycled 
animal  waste. . 

B.  LEGAL  STATUS  OF  RECYCLED  ANIMAL 
WASTE 

The  FDA's  regulatory  position  regard¬ 
ing  recycled  animal  waste  must  be  es¬ 
tablished  within  a  framework  which  in¬ 
cludes  determination  of  the  legal  status 
of  the  recycled  material.  Several  alter¬ 
natives.  each  having  different  implica¬ 
tions  for  those  who  use  the  material, 
are  possible.  21  CFR  500.40  is  a  state¬ 
ment  whose  purpose  is  to  advise  indi¬ 
vidual  States  and  the  users  of  the 
agency’s  current  position.  Such  a  state¬ 
ment  of  policy  and  interpretation,  un¬ 
accompanied  by  other  regulations,  typi¬ 
cally  requires  the  agency  to  show,  on  a 
case-by-case  basis,  that  a  violation  of 
the  act  had  occurred.  Indeed,  as  stated 
elsewhere  in  this  notice  <see  section  I), 
the  agency’s  present  position  is  that  reg¬ 


ulatory  action  will  not  be  taken  unless 
animal  waste  intended  for  use  as  animal 
feed  were  found  to  be  adulterated  under 
section  402  of  the  act. 

To  minimize  the  difficulties  of  proving 
adulteration  in  each  case,  FDA  could 
propose  to  declare  recycled  animal  waste 
to  be  a  food  additive.  Alternatively,  the 
agency  could  propose  to  affirm  the  sub¬ 
stance  as  GRAS  (generally  recognized 
as  safe),  as  defined  in  section  201(s)  of 
the  act,  if  processed  in  accordance  with 
specified  standards. 

Declaration  that  the  recycled  animal 
waste  material  is  a  food  additive  could 
be  undertaken  under  sections  201  (s) ,  409, 
and  701(a)  of  the  act,  and  21  CFR  570.38 
of  the  regulations.  If,  after  giving  notice 
and  providing  opportunity  for  comment, 
the  Commissioner  finds  that  there  is  a 
lack  of  convincing  evidence  that  the  ma¬ 
terial  is  GRAS,  it  would  be  declared  to 
be  a  food  additive  as  provided  in  21  CFR 
570.38(b)  (3).  Conditions  for  use  (includ¬ 
ing  tolerances)  could  then  be  prescribed 
under  a  food  additive  regulation,  or  the 
Commissioner  could  declare  that  use  of 
the  substance  is  prohibited.  However,  the 
variability  in  composition  of  recycled 
animal  waste  could  be  an  obstacle  to 
approving  the  use  of  all  waste  under  a 
single  food  additive  regulation.  For  ex¬ 
ample,  section  409(b)(2)(A)  of  the  act 
requires  that  a  petitioner  (for  approval 
of  a  food  additive  regulation)  describe 
the  chemical  identity  and  composition  of 
the  material  proposed  for  food  additive 
approval. 

Affirmation  of  recycled  animal  waste 
as  GRAS  for  specified  uses,  under  pro¬ 
visions  of  sections  201  (s)  and  701(a)  of 
the  act,  and  21  CFR  570  35  of  the  regula¬ 
tion,  might  also  be  considered,  although 
the  variability  in  composition  of  animal 
waste  could  make  “generic”  affirmation 
difficult.  If,  after  notice  and  opportunity 
for  comment,  the  Commissioner  finds 
“convincing  evidence”  that  the  material 
is  GRAS  as  defined  in  section  201  (s)  of 
the  act,  the  substance  will  be  affirmed  as 
GRAS.  A  substance  is  GRAS  if  it  is  “*  *  * 
generally  recognized,  among  experts 
qualified  by  scientists  training  an(i  ex¬ 
perience  to  evaluate  its  safety,  as  having 
been  adequately  shown  through  scientific 
procedures  (or,  in  the  case  of  a  sub¬ 
stance  used  in  food  before  January  1, 
1958,  through  either  scientific  procedures 
or  experience  based  on  common  use  in 
food)  to  be  safe  under  the  conditions  of 
its  intended  use;  *  *  *,”  (21  U.S.C.  321 
(s)). 

If  GRAS  affirmation  of  recycled  waste 
were  even  considered,  however,  it  almost 
certainly  would  be  necessary  to  specify 
that  one  or  more  processing  methods  be 
utilized,  or  to  establish  criteria  for  proc¬ 
essing.  Any  unavoidable  poisonous  or  de¬ 
leterious  substances  that  might  be  pres¬ 
ent  could  be  permitted  as  unavoidable 
contaminants,  under  section  406  of  the 
act  and  21  CFR  Parts  109  and  509  of  the 
regulations,  via  the  promulgation  of  for¬ 
mal  tolerances  or  action  levels.  See  the 
Federal  Register  of  September  30,  1977 
(42  FR  52813) .  Such  tolerances  or  action 
levels  would  necessarily  be  established  at 
levels  that  have  been  determined  not  to 
be  harmful  to  animals  or  man. 
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VIII.  Conclusion 

A.  CURRENT  FDA  POSITION 

The  foregoing  discus.sion  reveals  that 
the  agency  has  available  to  it  a  consider¬ 
able  amount  of  information  with  respect 
to  the  recycling  of  animal  wastes.  How¬ 
ever,  it  is  also  apparent  that  additional 
information  is  needed  to  provide  assur¬ 
ance  that  products  from  animals  fed 
animal  waste  are  safe  for  human  con¬ 
sumption,  especially  if  only  minimal  su¬ 
pervision  by  regulatory  agencies  is  pos¬ 
sible.  Even  if  a  regulatory  program  which 
would  sanction  use  only  under  restric¬ 
tion  of  specific  controls  were  to  be  pro¬ 
posed,  information  and  comment  would 
be  needed  with  respect  to  the  feasibility 
of  such  a  program. 

The  Commissioner  has  determined 
that,  pending  review  of  data  and  com¬ 
ments  received  in  response  to  this  notice, 
the  agency's  regulatory  posture  with  re¬ 
spect  to  recycled  animal  waste  should  re¬ 
main  unchanged.  In  other  words,  regula¬ 
tory  action  will  not  be  taken  unless  ani¬ 
mal  waste  intended  for  use  as  animal 
feed  were  found  to  be  adulterated  under 
section  402  of  the  Federal  Pood,  Drug, 
and  Cosmetic  Act,  and  unless  violation  of 
section  301  of  the  act  had  occurred. 

B.  ALTERNATIVES  FOR  THE  FUTURE 

The  Commissioner  has  not  determined 
what  action,  if  any,  will  ultimately  be 
taken  with  respect  to  modification  of  the 
agency’s  pre.sent  regulatory  position.  He 
anticipates  that  at  least  six  choices  will 
be  available  to  him,  following  evaluation 
of  comments  and  data. 

First,  he  could  determine  that  no 
change  in  agency  policy  is  indicated. 

Second,  he  could  determine  that  no 
change  in  agency  policy  is  indicated  for 
the  time  being,  but  request  that  addi¬ 
tional  research  be  conducted.  Such  data, 
when  received,  could  be  utilized  as  a  basis 
for  (1)  proposing  to  sanction  the  feed¬ 
ing  of  animal  waste,  placing  such  limits 
on  the  practice  as  the  data  indicate 
would  be  desirable;  or  (2)  proposing  to 
ban  the  feeding  of  animal  waste  if  the 
data  fail  to  show  that  use  of  the  material 
is  safe,  even  under  practicable  control 
programs,  and  providing  opportunity  for 
the  industry  to  submit  evidence  showing 
that  the  material  is  safe.  This  alternative 
would  require  several  years  while  re¬ 
search  is  completed. 

Third,  he  could  propose  a  regulatory 
control  program  that  prescribes  certain 
characteristics  for  waste  intended  for 
feeding  to  livestock — e.g.,  maximum 
allowable  levels  of  potentially  harmful 
substances.  Processing  according  to  pre¬ 
scribed  procedures  could  be  required  as 
an  alternative  to,  or  in  addition  to,  the 
foregoing,  as  could  withdrawal  periods 
and  possibly  other  forms  of  control.  The 
probability  that  inherent  controls — e.g., 
biological  and  economic  limits  on  the 
amount  of  waste  that  can  be  fed,  and 
other  inherent  controls  as  discussed  in 
sections  II  and  V— would  be  observed, 
and  the  likely  extent  of  such  controls, 
could  be  considered  in  developing  such  a 
proposal. 


Fourth,  the  Commissioner  could  pro¬ 
pose  a  regulatory  control  program  as 
described  in  the  preceding  paragraph, 
but  could  also  request  that  additional 
research  be  conducted  as  a  basis  for  sub¬ 
sequent  adjustments  in  the  regulatory 
program. 

Fifth,  the  Commissioner  could  propose 
to  ban  the  feeding  of  waste,  on  the  basis 
that  currently  available  data  fail  to  show 
that  the  material  is  safe  even  under 
practicable  control  programs,  providing 
opportunity  for  the  industry  to  submit 
evidence  that  the  use  of  the  material  is 
safe. 

Sixth,  the  Commissioner  could  propose 
to  affirm  processed  animal  waste  as 
GRAS  under  certain  conditions — e.g., 
where  no  drugs  have  been  fed  to  the 
donor  species,  or  propose  to  declare  such 
waste  to  be  a  food  additive  which  could 
be  fed  under  provision  of  one  or  more 
food  additive  regulations. 

Additional  alternatives,  or  variations 
of  the  preceding  alternatives,  would  also 
be  possible.  The  present  statement  of 
policy  could  be  expanded,  setting  forth 
criteria  and  standards  in  greater  detail. 
A  joint  federal-state  program  could  be 
proposed  in  connection  with  the  alter¬ 
native  selected,  as  appropriate.  As  stated 
above,  the  Commissioner  has  not  deter¬ 
mined  at  this  time  whether  to  propose  a 
change  in  current  policy,  but  he  believes 
that  public  discussion  of  the  issues  will 
facilitate  his  decision  as  to  whether  any 
change  is  appropriate  in  the  future,  and 
on  what  basis.  For  this  reason,  the  Com¬ 
missioner  solicits  (1)  comments  on  the 
issues  that  have  been  identified  in  this 
document,  including  comments  by  ex¬ 
perts  on  the  GRAS/food  additive  status 
of  recycled  animal  waste  (see  section 
VII.B.),  and  suggestions  as  to  additional 
issues  that  should  be  considered:  (2) 
comments  on  the  suggested  research 
needs  as  listed  in  section  VIII.C.,  and 
elsewhere  in  this  notice,  and  submission 
of  data  and  information  that  are  cur¬ 
rently  available  and  are  relevant  to  the 
suggested  research  needs;  and  (3)  com¬ 
ments  and  suggestions  as  to  practicable 
regulatory  controls  that  might  be 
adopted. 

The  Commissioner  states  that  while  he 
is  asking  for  the  submission  of  data 
from  research  that  has  already  been  con¬ 
ducted,  he  is  not.  at  this  time,  suggesting 
that  specific  research  projects  be  under¬ 
taken,  because  the  scope  and  extent  of 
research  needed  may  depend  uoon  the 
degree  of  regulatory  control  that  is  con¬ 
sidered  for  adoDtion.  Such  suggestions 
might  be  made,  however,  following  evalu¬ 
ation  of  comments  and  data  that  are  pro¬ 
vided  as  a  response  to  this  notice.  The 
Commissioner  also  advises  that,  if  addi¬ 
tional  data  are  needed  to  support  use  of 
animal  waste  as  animal  feed,  under  pro¬ 
lusions  of  the  Federal  Food  Drua.  and 
Cosmetic  Act,  the  responsibility  for  ob- 
(ainmg  the  data  will  fall  principally  on 
t.he  proponents  of  recycling  of  animal 
waste. 

C.  ADDITIONAL  DATA  AND  INFORMATION 
NEEDED 

1.  General.  Because  of  the  potential 
problems  a.ssociated  with  the  presence  of 


microorganisms,  drug  residues,  toxic  ele¬ 
ments  and  other  naturally  occurring  sub¬ 
stances,  and  environmental  chemicals  in 
animal  wastes,  more  information  is 
needed  as  to  the  identity  and  levels  of 
many  of  these  substances  that  actually 
appear  in  the  waste  before  processing. 
Information  is  also  needed  as  to  the  tox¬ 
icological  significane  of  such  substances. 

2.  Animal  health.  As  stated  in  section 
IV,  few  animal  health  problems  have 
been  reported  where  animals  have  been 
fed  processed  waste,  and  the  problems 
that  have  been  identified  appear  to  be 
avoidable  with  minimal  precautions.  The 
Commi.ssion.  however,  recognizes  that 
need  may  exist  for  additional  informa¬ 
tion  derived  from  studies  designed  spe¬ 
cifically  to  assess  the  animal  health  ef¬ 
fects  of  substances  that  could  be  present 
in  animal  waste.  Therefore,  he  solicits 
(a)  information  from  such  studies  that 
have  already  been  conducted  and  are  not 
cited  in  this  notice,  and  (b>  comments  on 
the  adequacy  of  the  studies  that  have 
been  conducted,  and  are  cited  in  this 
notice,  in  demonstrating  whether  or  not 
animal  waste  is  safe  as  an  animal  feed 
ingredient. 

3.  Human  health.  As  noted  in  section 
rv,  the  available  data  are  inadeqiLate, 
in  many  respects,  to  support  approval 
of  the  use  of  waste  as  animal  feed,  at 
least  without  regulatory  controls.  The 
Commissioner  considers  it  appropriate, 
therefore,  to  request  submission  of  ad¬ 
ditional  data  that  are  currently  ayail- 
able,  and  to  invite  comment  on  the  iden¬ 
tification  of  those  areas  in  which  re¬ 
search  on  animal  waste  appears  to  be 
indicated  to  answer  questions  related  to 
human  health.  Additional  research  needs 
are  indicated  at  several  places  in  section 
IV.  In  addition,  a  detailed  outline  for 
proposed  research  related  to  drugs  and 
drug  metabolites  has  been  developed,  and 
is  presented  for  comment  below.  'The  pos¬ 
sibility  that  a  withdrawal  period  might 
be  considered,  as  an  alternative  to  (or 
in  addition  to)  the  research  proposal, 
was  considered  and  is  also  discussed 
briefly  below. 

a.  Drugs  and  drug  metabolites. — i. 
Proposed  research.  As  stated  above,  the 
Commissioner  is  not  suggesting  at  this 
time  that  specific  research  projects  be 
undertaken.  Instead,  he  seeks  comments 
and  suggestions  on  research  that  could 
be  undertaken  to  resolve  unanswered 
questions.  Accordingly,  the  following 
proposals  is  offered  for  comment: 

The  possible  adverse  effect  on  human 
health  of  feeding  waste  that  contains 
drugs  and  drug  metabolites  to  animals  is 
one  of  the  major  concerns  of  scientists 
faced  with  making  judgments  about  the 
safety  of  this  practice.  In  general,  re¬ 
ported  studies  designed  to  evaluate  the 
safety  of  drug  residues  in  recycled 
waste  and  reviewed  by  FDA  did  not  ad¬ 
dress  the  problem  of  drug  metabolites  in 
the  waste.  This  must  be  done  in  order  to 
define  the  conditions  of  safe  use  of  waste. 
The  type  of  data  required  may  be  ob¬ 
tained  through  the  use  of  drug  molecules 
that  have  been  labeled  with  a  radioactive 
atom  in  a  metabolically  stable  position. 
A  consideration  of  the  conditions  of  use. 
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the  persistence  of  residues  and  the 
demonstrated  safety  of  many  of  the  cur¬ 
rently  regulated  animal  drugs  will  prob¬ 
ably  serve  to  remove  the  concern  for 
safety  of  human  food  associated  with  re¬ 
cycling  of  waste  from  animals  treated 
with  these  drugs.  In  certain  cases  how¬ 
ever,  the  available  information  may  pro¬ 
vide  an  inadequate  basis  for  a  reasonable 
judgment  concerning  safety. 

The  following  procedure  is  one  exam¬ 
ple  of  a  protocol  that  could  be  used  to 
demonstrate  the  conditions  of  safe  use 
of  waste  from  animals  treated  with  a 
drug  which  cannot  be  removed  from 
concern  by  a  consideration  of  other 
types  of  information.  The  details  of  the 
procedure  will  no  doubt  have  to  be  mod¬ 
ified  to  reflect  questions  related  to  spe¬ 
cific  intended  uses  of  the  waste.  Such 
questions  include  whether  the  waste  will 
be  recycled  to  the  same  or  to  a  different 
species,  and  whether  waste  from  ani¬ 
mals  fed  waste  will  be  recycled  again. 
The  steps  of  the  procedure  are  as 
follows : 

(1>  Radiolabeled  parent  drug  should 
be  administered  at  the  maximum  label 
recommended  use  level  to  animals  whose 
waste  is  intended  to  be  recycled,  and  the 
parent  as  well  as  its  major  metabolic 
products  should  be  characterized  and 
quantitated  in  the  animal’s  waste. 

<2)  The  levels  and  persistence  of  the 
parent  compound  as  well  as  its  major 
metabloic  products  should  be  determined 
in  the  edible  tissues  of  animals  fed  waste 
that  has  been  fortified  with  appropriate 
levels  (determined  in  step  one)  of  radio- 
labeled  drug  and  its  major  metabolites. 

The  levels  and  persistence  as  deter¬ 
mined  in  step  (2)  would  then  be  inter¬ 
preted  in  light  of  known  safety  data.  The 
agency  could  then  determine  whether 
the  feeding  of  waste  from  animals  that 
had  been  fed  the  parent  drug  could  be 
sanctioned  and,  if  so,  whether  regulatory 
controls  (e.g.,  species  limitations,  with¬ 
drawal  periods,  etc.)  should  be  estab¬ 
lished. 

Because  drug  metabolites  often  occur 
in  the  wastes  of  treated  animals  at  lev¬ 
els  higher  than  those  observed  in  tissues, 
sponsors  of  recent  new'  animal  drug  ap¬ 
plications  have,  in  many  cases,  conducted 
initial  isolation  and  identification  studies 
of  metabolic  products  in  waste.  For  this 
reason,  some  of  the  information  sought 
in  step  ( 1 )  above  may  currently  be  avail¬ 
able  for  recently  approved  or  reevaluated 
marketed  drugs.  Data  obtained  in  step 
<2)  are  completely  lacking  and  must  be 
obtained,  at  least  for  drugs  of  potential 
concern,  e.g.,  those  that  are  w'idely  used, 
those  known  to  be  carcinogenic  (but  use 
is  allowed  because  no  residue  occurs 
when  administered  by  approved  meth¬ 
ods)  or  extremely  toxic  in  other  respects, 
and  those  drugs  that  are  know'n  to  pro¬ 
duce  persistent  residues  in  the  edible  tis¬ 
sues  of  treated  animals. 

ii.  Consideration  of  a  withdrawal  pe¬ 
riod  for  waste  that  contains  drug  resi¬ 
dues.  The  possibility  of  an  alternative  to 
the  foregoing  research  project  was  con¬ 
sidered  by  FDA  during  its  deliberations 
of  the  past  several  years.  Such  an  alter¬ 
native  might  be  a  regulatory  control  pro¬ 


gram  which  specifies  withdrawal  periods 
as  a  means  of  eliminating  or  minimizing 
the  possibility  of  residues  of  drugs  or 
metabolites  occurring.  The  following  pro¬ 
gram  w'as  considered: 

(1)  Wastes  containing  drug  residues 
could  be  fed  to  all  species  of  livestock  and 
poultry  w'ith  the  exception  of  dairy  cat¬ 
tle  producing  milk  for  human  food  or 
laying  hens  producing  eggs  for  human 
food,  provided  a  withdrawal  period  (30  to 
45  days)  was  observed  before  slaughter. 
Dairy  cattle  and  hens  could  consume 
such  wastes  providing  a  withdrawal  pe¬ 
riod  of  30  to  45  days  was  observed  before 
the  production  period. 

(2)  Wastes  containing  no  drug  resi¬ 
dues  could  be  fed  to  all  species  of  live¬ 
stock  and  poultry  without  a  withdrawal 
period. 

(3)  Persons  using  or  offering  for  sale 
animal  wastes  intended  for  use  as  ani¬ 
mal  feed  would  be  required  to  obtain  and 
maintain  on  a  current  basis  a  record  of 
medication  used  in  the  herd  or  flock  from 
which  the  waste  was  obtained. 

However,  FDA  is  aware  that  certain 
problems  are  inherent  in  such  a  program, 
where  residues  of  drugs  or  drug  metab¬ 
olites  occur  in  the  waste.  In  the  absence 
of  a  research  effort  designed  to  deter¬ 
mine  the  level  and  the  nature  of  the  drug 
residues  present  in  animal  wastes  and 
their  persistence  in  the  edible  tissue  of 
animals  fed  animal  waste,  FDA  might 
not  be  confident  that  a  30-  to  45-day 
withdrawal  period  w'ould  be  adequate  to 
reduce  drug  residues  to  levels  deemed  to 
be  safe  for  human  consumption.  Also,  if 
a  withdrawal  period  is  established,  meth¬ 
ods  to  monitor  tissue  residues  should  be 
in  effect  to  detect  any  violations  of  that 
withdrawal  period.  Without  research  to 
determine  the  nature  of  the  tissue  resi¬ 
due  found  after  the  feeding  of  animal 
wastes,  it  would  not  be  possible  to  es¬ 
tablish  the  proper  target  organs  and 
marker  residues  to  be  examined  in  the 
regulatory  process. 

Nevertheless,  the  Commissioner  is 
aware  that  several  States  permit  the 
feeding  of  drug -containing  animal  waste, 
with  or  w’ithout  the  requirement  of  a  drug 
withdrawal  period.  In  the  interest  of  fa¬ 
cilitating  discussion  of  the  means  of  re¬ 
solving  problems  related  to  drug  residues 
in  animal  waste,  the  Commissioner  so¬ 
licits  reports  of  experience  from  the 
states,  as  well  as  other  comments  related 
to  the  feasibility  of  use  of  a  withdrawal 
period  or  other  regulatory  control.  The 
Commissioner  welcomes  suggestions  of 
new  approaches  to  enforcement  of  any 
prescribed  w'ithdrawal  time  for  animal 
waste,  such  as  mandating  the  addition  of 
a  dye  or  other  readily  analyzable  sub¬ 
stance  to  the  waste. 

b.  Other  substances.  The  discussions 
in  section  IV  indicate  that  less  extensive 
research  may  be  necessary  with  respect 
to  pesticides,  and  toxic  elements  and 
other  naturally  occurring  contaminants 
of  waste,  than  is  outlined  above  for 
drugs.  In  general,  the  first  task  in  these 
areas  will  be  to  validate  methods  of 
analysis  already  available  for  use  in  feeds 
and  tissues  for  use  in  animal  waste.  Once 
the  methodology  has  been  show'n  to  per¬ 


form  in  an  acceptable  way  in  waste, 
levels  of  particular  contaminants  of  con¬ 
cern  can  be  determined  in  randomly  se¬ 
lected  samples  of  waste.  If  necessary, 
these  methods  could  probably  be  adapted 
for  use  in  regulatory  control  of  these 
compounds  in  the  recycled  waste. 

Additional  research  needs  related  to 
pathogenic  organisms  are  discussed  be¬ 
low. 

4.  Processing  methods  (control  of 
pathogenic  organisms) . — a.  Proposed  re¬ 
search.  As  stated  above,  the  Commis¬ 
sioner  is  not  suggesting  at  this  time  that 
specific  research  projects  be  undertaken. 
Instead,  he  seeks  comments  and  sugges¬ 
tions  on  research  that  could  be  under¬ 
taken  to  resolve  unanswered  questions. 
Accordingly,  the  following  proposal  is  of¬ 
fered  for  comment: 

A  two-stage  program  of  investiga¬ 
tion  is  envisioned  for  development  of 
data  pertaining  to  the  possible  transmis¬ 
sion  of  disease  as  a  result  of  feeding  ani¬ 
mal  waste  to  food-producing  animals. 
The  initial  work  should  be  directed  to  the 
question  of  whether  feeding  waste  does 
in  fact  cause  a  significant  increase  in 
animal  disease  transmissible  to  man.  If 
this  is  demonstrated,  then  research  is 
needed  to  identify  Uie  parameters  of 
waste  processing  sufficient  to  inactivate 
the  particular  pathogenic  organism (s) 
responsible  for  the  transmitted  dis- 
ease(s) . 

The  following  design  for  research  on 
disease  transmission  should  give  useful 
results: 

( 1 )  Identify  at  least  20  animal  waste 
feeding  operations  of  commercial  size 
W'ith  consideration  of  geographic  distri¬ 
bution  and  range  of  practices; 

(2)  Identify  the  microbiology  of  the 
animal  waste  being  fed; 

(3)  Select  approximately  10  operations 
for  further  study  based  upon  the  micro¬ 
biology  of  the  animal  w'aste,  geographic 
distribution,  range  of  practices,  and 
availability  of  controls; 

(4)  For  both  treatment  and  control  an¬ 
imals,  record  mortality,  incidence  and 
type  of  nonfatal  disease,  weight  gain, 
feed  conversion  and  visual  observations 
of  carcass  and  viscera  upon  slaughter. 
Through  a  statistically  designed  sam¬ 
pling  plan,  sample  blc^,  spleen,  lung, 
and  intestinal  contents  and  examine 
them  for  pathology  and  pathogenic  mi¬ 
croorganisms  ; 

(5)  Establish  w'hether  the  increase  in 
occurrence  of  organisms  that  are  patho¬ 
genic  to  man  (if  any)  and  its  attendant 
threat  to  man  w'arrant  the  cost  of  pro¬ 
cessing  animal  waste  according  to  speci¬ 
fied  procedures  to  eliminate  pathogenic 
microorganisms. 

Since  the  transmission  of  disease  could 
build  up  with  time,  the  study  should 
cover  at  least  3  and  preferably  5  years. 

If  the  research  shows  that  processing 
is  needed,  the  Commissioner  would  need 
to  know'  the  minimum  conditions  re¬ 
quired  to  inactivate  the  microorganisms 
of  concern.  At  present,  there  are,  as  dis¬ 
cussed  elsew'here  in  this  notice,  several 
methods  that  appear  to  have  potential 
for  inactivating  pathogens  in  animal 
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waste.  Before  any  conclusions  can  be 
drawn  about  the  merits  of  these  methods, 
the  following  information  is  needed; 

(1)  Determine  the  pathogenic  micro¬ 
organisms  likely  to  be  in  animal  waste 
that  are  resistent  to  the  process  in 
question.  This  may  be  done  through 
literature  review  and  through  experi¬ 
mentation: 

(2)  Establish  suitable  processing  con¬ 
ditions  for  the  resistant  pathogens; 

(3)  Determine  whether  there  is  a  na¬ 
turally  occurring  microorganism,  en¬ 
zyme,  or  other  compound  that  could  be 
used  as  an  indicator  for  determining 
whether  the  animal  waste  in  question  was 
properly  processed: 

(4)  Conduct  limited  field  trials  to  de¬ 
termine  whether  the  laboratory-devel¬ 
oped  processing  parameters  are  effective. 

b.  Product  standards  alternative.  As 
an  alternative  to  or  in  addition  to  the 
foregoing  research  program,  standards 
for  content  of  pathogenic  organisms  in 
recycled  animal  waste  might  be  estab¬ 
lished,  to  be  enforced  by  a  regulatory 
control  program.  Such  standards  might 
require  complete  elimination  of  certain 
pathogens  or,  where  safe  levels  can  be 
ascertained,  might  provide  for  tolerances 
or  action  levels.  The  Commissioner  so¬ 
licits  comments  on  the  feasibility  and 
parameters  of  such  a  program. 

5.  Economics  and  environment.  The 
Commissioner  has  determined  that  he 
will  consider  the  benefits  of  substances 
added  to  food  as  well  as  the  risks  inher¬ 
ent  in  such  use,  in  determining  whether 
the  substances  are  “safe”  for  use.  See  the 
Federal  Register  of  December  7,  1976 
(41  FR  53600) .  Significant  potential  eco¬ 
nomic  and  environmental  benefits  are 
associated  with  the  feeding  of  animal 
waste.  To  more  fully  assess  the  scope  of 
such  benefits,  the  Commissioner  r^uests 
submission  of  the  following  kinds  of  in¬ 
formation,  if  available : 

( 1 )  Volume  of  animal  waste  which  can 
be  recycled  economically: 

(2)  Cost  of  feeding  animal  waste  in 
processed  form,  and  comparison  with  the 
cost  of  conventional  sources  of  protein 
and  other  nutrients; 

(3)  Quantity  of  conventional  feed  in¬ 
gredients  that  could  be  saved  by  feeding 
animal  waste,  and  implications  for  crop 
acreage,  cost  of  grains,  and  soybeans, 
etc.; 

(4)  The  extent  to  which  recycling  ani¬ 
mal  wastes  will  reduce  the  amount  of 
these  wastes  applied  to  crop  and  pasture 
lands  (areas  of  the  country  where  such 
impacts  would  most  likely  occur  should 
be  specified) : 

(5)  The  economic  benefits  and  costs 
of  feeding  animal  waste  in  comparison 
with  other  means  of  disposal  of  the 
waste,  including  effect  of  recycling  on 
price  of  manure  for  use  as  fertilizer  on 
crop  and  .pasture  lands : 

(6)  The  potential  for  reduction  of 
water  and  air  pollution  by  feeding  animal 
waste;  and 

(7)  Any  negative  environftiental  im¬ 
plications  of  recycling  animal  waste. 

6  Information  needed  on  use  and  en¬ 
forcement  experience:  discussion  of  basis 
for  State  regulation.  It  is  unlikely  that 
actual  experience  with  the  feeding  of 


processed  waste  products  can,  by  itself, 
provide  the  basis  for  affirming  the  sub¬ 
stance  as  GRAS  under  provisions  of  the 
Federal  Food,  Drug,  and  Cosmetic  Act, 
because  common  use  before  1958  is  re¬ 
quired  to  support  GRAS  affirmation  on 
the  basis  of  use.  Information  available  to 
the  Commissioner  indicates  that  com¬ 
mon  use  of  animal  waste  as  a  feed  in¬ 
gredient  did  not  occur  before  1958.  Post- 
1958  products  can  be  affirmed  as  GRAS 
only  on  the  basis  of  scientific  procedures, 
and  scientific  data  are  required  to  sup¬ 
port  approval  of  a  food  additive  peti¬ 
tion.  Nevertheless,  the  Commissioner 
considers  that  information  on  the  nature 
and  extent  of  feeding  of  processed  waste, 
and  the  problems  encountered,  if  any, 
would  be  valuable  in  assessing  the  prior¬ 
ities  to  be  placed  on  regulation  of  recy¬ 
cled  animal  waste,  in  evaluating  the 
need  for  and  the  feasibility  of  regulat¬ 
ing  such  products,  and  in  determining 
the  types  of  regulatory  activity  to  pro¬ 
pose,  if  any.  P\irther,  information  gath¬ 
ered  from  experience  under  regulatory 
programs  conducted  by  the  States  would 
be  valuable  in  determining  the  nature 
and  feasibility  of  federal  regulatory  ac¬ 
tivities,  and  in  deciding  whether  to 
propose  joint  federal-state  programs. 
Therefore,  the  Commissioner  solicits 
data  and  coments  related  to  the  com¬ 
mercial  use  and  regulation,  in  the  vari¬ 
ous  States,  of  recycled  animal  waste. 

D.  CRITERIA  FOR  PROCESSED  ANIMAL  WASTE,' 
OPPORTUNITY  FOR  COMMENT 

During  its  deliberations  of  the  past 
several  years,  the  FDA  gave  serious  con¬ 
sideration  to  the  development  of  a  regu¬ 
lation  that  would  establish  conditions 
under  which  processed  animal  waste 
could  be  fed  to  livestock  and  pxiultry. 
The  regulation  would  have  established, 
among  other  things,  minimum  require¬ 
ments  for  nutrient  content:  maximum 
allowances  for  moisture,  microorga¬ 
nisms,  toxic  elements,  drag  residues,  and 
pesticides:  and  labeling  requirements. 
Although  a  draft  regulation  and  pream¬ 
ble  were  developed  in  some  detail,  FDA 
ultimately  decided  not  to  propose  the 
regulation. 

As  stated  previously,  the  Commission¬ 
er  has  not  eliminated  from  his  consider¬ 
ation  any  possible  alternatives  for  the 
regulation  of  the  feeding  of  processed 
animal  waste.  Therefore,  in  view  of  his 
goal  of  maximizing  participation  and 
comment  from  the  public,  the  Commis¬ 
sioner  is  placing  on  file  with  the  Hear¬ 
ing  Clerk  a  copy  of  the  draft  regulation 
and  preamble,  dated  January  15,  1975. 
The  public  is  invited  to  comment  on 
these  materials. 

The  Commissioner  advises  that  or¬ 
dinarily  early  drafts  of  Federal  Register 
documents  are  not  made  available  for 
public  review  and  comment  since  such 
drafts  are  not  part  of  the  administrative 
record  that  must  be  made  available  for 
public  comments.  He  has  concluded, 
however,  that  under  the  unique  circum¬ 
stances  involved  in  this  situation,  an  ex¬ 
ception  should  be  made  and  the  earlier 
draft  should  be  made  available  for  com¬ 
ment.  These  circumstances  include  (1) 


the  fact  that  FDA  has  not  reached  a 
conclusion  as  to  whether  it  wishes  to 
make  a  change  in  its  current  policy, 
and  therefore  FDA  is  not  offering  a 
proposal  in  this  notice:  (2)  the  fact  that 
the  earlier  draft  could  represent  an  ap¬ 
proach  that  might  ultimately  be  pro¬ 
posed  by  the  Commissioner:  (3)  the 
Commissioner’s  desire  to  maximize  pub¬ 
lic  comment  and  participation;  and  (4) 
the  fact  that  the  document  is  not  merely 
an  early  draft  of  this  notice,  but  rep¬ 
resents  an  entirely  different  approach. 

E.  ENVIRONMENTAL  AND  ECONOMIC  IMPACT 

The  Commissioner  concludes  that, 
since  agency  action  is  not  being  pro¬ 
posed  in  this  notice,  there  is  no  need  at 
present  for  preparation  of  a  formal  eco¬ 
nomic  impact  assessment,  or  an  eco¬ 
nomic  impact  statement.  Nor  is  there 
need  for  a  formal  environmental  impact 
analysis  report  or  an  environmental  im¬ 
pact  statement  at  this  time.  As  discussed 
above,  however,  the  recycling  of  animal 
waste  has  important  economic  and  en¬ 
vironmental  implications  and,  if  the 
Commissioner  later  determines  that  for¬ 
mal  action  is  to  be  proposed,  the  neces¬ 
sary  assessments  will  be  made  as  an 
integral  part  of  the  determination  of 
such  proposed  action. 

F.  OPPORTUNITY  FOR  COMMENT 

Interested  persons  may,  on  or  before 
June  26,  1978,  submit  written  comments 
and  data  to  the  Hearing  Clerk,  Food 
and  Drug  Administration. 

The  Commissioner  advises  that,  in 
order  to  maximize  public  comment  on 
this  document,  copies  of  this  notice  are 
being  mailed  to  the  directors  of  the 
agricultural  experiment  stations  and  the 
cooperative  extension  services  in  each 
State,  and  to  the  professional  societies 
in  the  animal  sciences.  Copies  of  the 
mailing  lists  have  been  placed  on  file 
with  the  Hearing  Clerk.  Notice  of  this 
publication  is  also  being  given  to  con¬ 
sumers  through  the  FDA  Consumer  Up¬ 
date. 

The  Commissioner  also  advises  that, 
after  analysis  of  comments  and  data 
which  are  submitted,  an  oral  public  hear¬ 
ing  before  the  agency  may  be  scheduled 
under  provision  of  the  appropriate  FDA 
regulations.  Other  possible  sources  of 
additional  advice  to  the  agency  that 
might  be  utilized  include  conferences 
and  advisory  committees  involving  State 
feed  control  officials,  research  scientists 
and  extension  educators,  representatives 
of  the  livestock  industry,  and  consumer 
groups. 
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